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THE 


DISC 
REFINER 


AFFINATOR 


Push Button Precision and rugged construction 
identify the Raffinator Disc Refiner. The Raffinator is 
exclusive among disc refiners in having a hydraulic 
system for accurate, finger-tip control over disc positions 
at all times. Visual indicator shows plate settings magni- 
fied 80 times. Operates also on floating principle to 
allow for varying stock pressures. 


Raffinator Disc Refiners are superbly engineered 
precision machines for all types of defibrating, and pump 
through or pressure refining at up to 20% consistency. 
Operates at speeds of 700-1000 rpm. All parts in contact 
with pulp stock are stainless steel. Refining discs are 
available in 24”, 36”, or 50” diameters — in a variety 
of types and materials. Extra large shaft diameter pre- 
vents deflection in disc settings. Split shell facilitates 
precision plate adjustment and removal. 


The Raffinator is delivered complete with electrical 
control panel. Even with its many unusual performance 
features, it 1s priced competitively with conventional 
disc refiners. Before selecting a disc refiner, it is wise to 
investigate the extraordinary advantages found in the 
Raffinator — already proved in over 600 mill installations. 


Raffinator Disc Refiners, product of Swedish design 
and engineering, are now available in North America 
through Bolton-Emerson. For full information, contact 
The Emerson Manufacturing Co., Division of John W. 
Bolton ¢z Sons, Inc., Lawrence, Massachusetts. 


BOLTON EMERSON 


lly Swprassionabl, 


Printing papers with finest reproduction qualities 
are made with Glidden Zopaque’ Titanium Dioxide 


Superior printing jobs require the high grades of paper 
made possible with Glidden Zopaque. 


ee ce sere reese 


ness and brightness to paper products. The uniform 


ordinary pigments. 


r, particles disperse much faster and more easily than 
4 Write now for complete details about the types of 


whatever paper products you manufacture. 


THE GLIDDEN COMPANY 
FINEST PIGMENTS FOR INDUSTRY 


Chemicals Division * Pigments and Color Dept. 
Baltimore 26, Maryland 


(This advertisement is printed on paper stock containing Glidden ZOPAQUE Titanium Dioxide. ) 


Cutaway view of the C-E hearth showing watercooled floor and decanting spout. 


Watercooled Decanting Hearths Score 
157 Maintenance-Free Years 


LAYER 


DECANTING 
SPOUT 


Molten slag never touches furnace floor, pre- 
venting damage to hearth and contamination 
of slag by eroded refractory. 


One of the latest C-E Chemical Recovery Units 
—an important part of the modern kraft pulp 
Process. Note that slag from waterscreen and 
superheater can fall directly to hearth. 


...in 50 C-E recovery units 


Since the development of the watercooled decanting hearth 
by Combustion Engineering in 1951, 50 C-E Chemical 
Recovery Units have served an aggregate of 157 years 
completely free from hearth maintenance. 


The decanting principle — key to this durability — em- 
ploys a level, watercooled furnace floor. A layer of solidi- 
fied slag, kept frozen by the watercooling, covers the floor. 
Molten slag resting on this hardened surface drains off 
(decants) through a spout located several inches above 
the frozen layer. Hearth refractory and floor tubes are 
never exposed to erosion by the hot liquid slag, hence rarely 
need repair. 


The C-E Decanting Hearth eliminates a common cause 
of furnace shutdowns. Other C-E advances offer improved 
recovery unit control, flexibility and efficiency. And, be- 
cause of the high availability experienced with modern C-E 
recovery units, pulp mills can now depend on one large- 
capacity unit in place of two smaller ones — with consid- 
erable savings in the cost of maintenance and operation. 
For interesting details, call the C-E office nearest you or 
contact the C-E Paper Mill Division in New York. 


COMBUSTION ENGINEERING fy 


General Offices: Windsor, Conn. 
New York Offices: 200 Madison Avenue, New York 16, N. Y. 


CANADA: Combustion Engineering-Superheater Ltd. 
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ALL TYPES OF STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT; NUCLEAR REACTORS; PAPER MILL EQUIPMENT; PULVERIZERS: FLASH DRYING SYSTEMS; PRESSURE VESSELS: SOIL PIPE 
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PORTRAITS FOR PERFORMANCE 
MEMBERS OF THE MOUNT VERNON FAMILY 


Of Dryer Felts 


One great source of supply gives you the answer to virtually 
every dryer felt requirement. There’s an individual felt for 
practically every paper machine position and every paper- 
making need in the Mount Vernon family of dryer felts. 


WOODBERRY 403—Synthetically reinforced, full-faced 
asbestos dryer felt. Designed to yield long life and maximum 
drying efficiency in the hottest positions. 


RICHLAND 343—Synthetic reinforced cotton dryer felt. En- 
gineered to endure longer runs where real wear-resistance 
is needed. 


WOODBERRY 887— Medium weight cotton dryer felt with 
asbestos yarns in the face. Recommended for a wide variety 
of drying applications. 


SIAMESE 135 — All-cotton duplex dryer felt with excep- 


UNIFORMITY 
Makes The Bi G 

eset ount | / ernon 
Difference ae 


A LEADER IN INDUSTRIAL 
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tionally smooth face. An old reliable for positions where 
maximum porosity and efficient drying are needed. 


WOODBERRY 203—Heavy-weight, full-faced asbestos dryer 
felt. Provides extra strength where heat-resistant clothing 
is required. 


WOODBERRY SUPER 887 — Effective combination of as- 
bestos and synthetic fibers gives this dryer felt potential for 
running in many positions where similar, but more expensive, 
combinations are currently being used. 


This is the Mount Vernon family of dryer felts. Whatever 
your need, whatever your problem, Mount Vernon engineers 
will be glad to discuss requirements, and recommend the 
dryer felt in the Mount Vernon family that is best suited 
to do the job at hand. ; 


DRYER FELT DIVISION 


201 East Baltimore Street 
Baltimore 2, Maryland 
Telephone: SA 7-5485 
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Showing some of the 280 Bird Cycleans on the job at Publishers Paper Co., patented, non-plugging automatic purge tips); Cycleans also come in 7” 
Oregon City, on unbleached sulphite. These are 4” units (available with and 12” sizes to meet a wide range of capacity requirements. 


CYCLEAN CLEAN 


You’ve acquired a powerful sales as well as production advantage when 
you put your stock through Bird Cyclean pressure drop cleaning units. 


Cycleaned paper gives you a definite competitive advantage over papers 
made from stock without benefit of cycleaning. 


Cycleaned stock means better fibre hydration, fewer breaks, fewer wash- 
ups, increased wire life, increased machine output — production benefits 
that more than pay for the Cycleans. 


Let us make recommendations, layouts and estimates. 


MACHINE COMPANY 


4A Vol. 43, No. 11 November 1960 - Tappi 


published monthly by the 


Technical Association 
of the 
Pulp and Paper Industry 


at 20th and Northampton Streets 
Easton, Pennsylvania 


Editorial and Advertising Offices: 


360 Lexington Avenue 
New York 17, New York 


EDITORIAL DIRECTOR 


R. G. MacpbonaLp 


EDITOR 


R. T. BinGHamMm 


ASSISTANT EDITOR 


MicHAEL Kouris 


Tappi is published monthly by the 
Technical Association of the Pulp 
and Paper Industry at 20th and 
Northampton Streets, Easton, Pa. 
Editorial and advertising offices, 
360 Lexington Avenue, New York 17, 
N. Y. Articles tor publication and 
communications regarding the edi- 
torial content of Tappi should be 
addressed to the Editor at the edi- 
torial office. Statements and opin- 
ions expressed in articles and edi- 
torials appearing in Tappi are those 
of the contributors, and the Tech- 
nical Association of the Pulp and 
Paper Industry assumes no re- 
sponsibility for them. 


Subscription: U. S. and posses- 
sions $10.00; Canadian $11.00; Pan 
American Union $12.00; Othe: 
Foreign $13.00. Single copies to 
members of TAPPI $1.00; Non 
members $1.50. 


Second-class mail privileges au- 
thorized at Easton, Pa. Accept- 
ance for mailing at a special rate of 
postage provided for in Section 
1103, Act of October 3, 1917, au- 
thorized January 27, 1949. 


© Copyright 1960, by the Technical 
Association of the Pulp and Paper 
Industry. An index of the technical 
articles appearing in the magazine 
appears in the Industrial Arts Index 
and the Engineering Index. 


The Technical Articles are in ac- 
cord with the recommendations of 
the Division ot Pulp, Paper, and 
Board ot the International Union 
of Pure and Applied Chemistry. 


Allthe publications of the Technical 
Association of the Pulp and Paper 
Industry may be obtained from the 
cflices at 360 Lexington Avenue, 
New York 17, N. Y. 


Tappi - November 1960 Vol. 43, No. 11 


Vol. 43, Number 11 


NOVEMBER 1960 


Lappi 


TECHNICAL SECTION 


881 


887 


896 


899 


903 


910 


913 


918 


923 


927 


934 


939 


944 


953 


957 


Effect of Elevated Temperatures on the Neutral Sulfite Pulping 


Process 
W. Z. Walters and M. N. May 


Identification of Coniferous Woods 
B. Francis Kukachka 


Standardization of the Jumbo Mullen{Tester 
D. W. Reid and R. R. Chase 


Scrubbing Kraft Recovery Furnace Gases 
J.S. Murray 


Status and New Developments in Peroxide Bleaching of Pulps 
F. L. Fennell, G. E. Smedberg, and N. J. Stalter 


Laboratory Bleaching of Pinus radiata Kraft Pulp 
G. A. Nicholls 


The Effect of Temperature and Moisture Content on the 
Moisture Permeability of Building Boards. Some Preliminary 
Results 

R. D. Ziegler 


Differential Speed Measurement 
Robert A. Walch 


A Method to Determine the Degree of Wet Rub Resistance 
F. R. Adams 


Deresination of Sulfite Pulps with Nonionic Surfactants 
D.O Meara and R. M. L. Paterson 


Continuous Pulping of Wheat Straw for Corrugating Media 


T.F. Clark, J. E. Atchison, A. J. Ernst, E.R. Gremler, and I. A. Wolff 


The Efficiency of Mechanical Pulping Processes 
George FE. R. Lamb 


New Technique for Surface Sizing with Polyvinyl Alcohol 
B. A. Beardwood and E. P. Czerwin 


Operating Variables of a Blade Coater 
W. J. Follette and R. W. Fowells 


The Champflex Coater 
Charles G. Whelpton 


CONTENTS CONTINUED ON NEXT PAGE 


1 


P Ne 


PRESIDENT 


J. R. LIENTZ 


Union Bag-Camp Paper Corp. 


Savannah, Ga. 


VICE-PRESIDENT 


H. M. ANNIS 
Oxford Paper Co. 


230 Park Ave., New York 17, N. Y. 


EXECUTIVE-SECRETARY 


P. E. NETHERCUT 


TREASURER 


R. G. MAcDONALD 


Technical Association of the 


Pulp and Paper Industry 


360 Lexington Ave. 
New York 17, N. Y. 


PUBLICATIONS MANAGEMENT 


COMMITTEE 


H. M. ANNIS 
W. C. BLoomaquistT 
F. P. Doang, JR. 
J. J. KOENIG 
J. M. McEwen 


EDITORIAL BOARD 


R. M. K. Coss 
J. W. CROCKER 
W. R. CSELLAK 
J. M. FeEtsko 
A. LEWENSTEIN 
EK. H. OLMsSTEAD 
K. D. RUNNING 
E. R. SCHAFER 
M. S. KANTROWITZ 
R. C. MASTERMAN 
J. G. Patrick 
J. R. SANBORN 
F, R. SHELDON 
H. A. SPENCER 
R. S. von HazMBURG 
C. B. CHRISTIANSEN 
J. W. GILBERT 
E. G. Locke 
G. G. MALTENFORT 
M. N. May 
R. H. MosHer 
J. F. THERIAULT 
J. WEINER 


6A 


NOVEMBER CONTENTS — continued 


ASSOCIATION SECTION 


12A The Market for Paper, Paperboard, Flexible Film, and Organic 
Papermaking Chemicals 
George A. Goldsborough 


40A  Pulpwood Properties Response of Processing and of Paper Quality 
to Their Variation 
Forest Biology Subcommittee No. 2 on Tests and Quality Objectives 


119A Industry Notes 


119A North American 

120A Overseas 

121A Paper Manufacturers and Converters 

123A Educational Institutions 

123A Industry Suppliers 
129A General 


130A TAPPI Divisions and Committees 


130A Research and Development Division 
130A Forest Biology Committee | 
131A Statistics Committee | 


133A Engineering Division | 


133A Power Requirements of Feltless Pulp Machines—Final Report— 
Project No. 620 
C. C. Collins and G. E. Clink 


135A Questions and Answers 
136A TAPPI Standards 


136A Basis Weight of Paper and Paperboard 
Proposed Revision of TAPPI Standard T 410 m-48 


Vol. 43, No. 11 November 1960 - Tappi 


136A TAPPI Standards, (continued) C 0 M ( Ke G 
137A Physical Testing of Pulp Handsheets 

EVENTS: 

@ 


Proposed Revision of TAPPI Standard T 220 m-53* 


140A TAPPI Data Sheets 


140A Recommended Voltage Levels for A. C. Polyphase Motors 
TAPPI Data Sheet 209 
141A Power Requirements for Paper Machines, Winder Generator Power Calendar of 
(Kw.) Requirements i 
pete. National Conferences 
142A Routine Control Methods 46th Annual Meeting 


Commodore Hotel, New York, N Y. 


142A RC-288. Formation in Paper Feb. 19-23, 1961 


Twelfth Coating Conference 
Statler-Hilton Hotel, Buffalo, N. Y. 
May 22-24, 1961 


143A Local Section Activities 


143A Meeting Calendar 


Tweltth Testing Conference 
144A Papers of Current Interest Queen Elizabeth Hotel, Montreal, Que. 


Aug. 15-18, 1961 


144A A Power Factor Study Using Existing Metering 
E. E. Egan 
Eleventh Corrugated Containers 
Conference 
148A Operational Experience with Continuous Calcium Hypochlorite St. Francis Hotel, San Francisco, Calif. 
Systems Sept. 11-13, 1961 


J. W. Klein and H.S. Fisher 


151A Water Treatment at Abitibi Mills 
G. L. Stuart 
153A The Frag Tester—A Design Tool for the Sack Maker? 


Sangho Back 


162A Dispersion of Asphalt Materials in Paper Stocks 
L.C. Van Guelpen 


165A Viscose Grade Pulps from Sawdust of Loblolly Pine and Gum 
Karl Lauer and H. Chao-Wu 


168A Effects of Various Percentages of Monosulphite Straw Pulp for Packing 


Papers 
G. Botto Micca and E. Grandis 


189A United States Patents on Papermaking—Second Quarter, 1960 


Compiled by The Institute of Paper Chemistry Please refer to 


Local Section Activities 


TRESS ag S20 Tee for the locations 
and dates of 
194A Employment Service Section meetings 


196A Index to Advertisers 


-1 
~ 


Tappi - November 1960 Vol. 43, No. IL 


Non-staining blond laminated Thilco Tuf by Thilmany Pulp & Paper Co., Kaukauna, Wisconsin 


ACRI-FLO makes specialty papers better 


With Acri-Flo 151, the balanced styrene acrylic latex, leading 
paper-makers like Thilmany are producing better specialty papers, 
and at lower cost. The non-staining, moisture-resistant duplex 
kraft shown above does an outstanding protective job under 

any conditions. Acri-Flo permits production of this wrap from less 
costly sheets...and, at the same time, substantially 

increases production efficiency. This is only one of the many 

ways Acri-Flo has helped the paper industry provide 

better products. Send a note today for technical data and 
literature. Find out how Acri-Flo can benefit you! 


THE GENERAL TIRE & RUBBER COMPANY 


Chemical Division -Akron, Ohio 


Chemicals for the rubber, paint, paper, textile, plastics and other industries: GENTRO SBR rubber 
GENTRO-JET b/ack masterbatch ¢ GEN-FLO styrene-butadiene /atices ¢« GEN-TAC viny! pyridine 
Jatex © GENTHANE po/yurethane e/astomer ® ACRI-FLO styrene-acrylic latices ¢ VYGEN PVC resins 

¢ KURE-BLEND TMTD masterbatch ¢ KO-BLEND jnso/ub/e su/fur masterbatch 
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ACRI-FLO | 


offers: _ 
Easier processing 


Excellent UV heat-light 
Stability 


Top film-forming and 


pigment-binding properties 


Creating Progress Through Chemistry 


Chemica Divisin 


GENERAL 


TWE GEWERMA TIRE 8 RUGSER CO. 
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Two of the 33 E-M Synchronous Motors driving refiners at Masonite. The motors are rated 450 hp, 900 rpm, unity or 0.8 leading 
power factor. The motor controls shown are high interrupting capacity, current-limiting SA-FUSE type — also manufactured by E-M. 


EIGHT YEARS AGO MASONITE SELECTED 
A 450 HP E-M SYNCHRONOUS MOTOR- 
TODAY THEY HAVE 33 ON REFINER DRIVE! 


Masonite Corporation of Laurel, Mississippi now 
uses a total of 14,850 E-M horsepower! 

Here are some of the reasons why Masonite’s use 
of big E-M Refiner Motors has grown to 33 in just 
eight years! 


THEY SAVE POWER DOLLARS. E-M Synchronous Motors 
have electrical and mechanical designs matched for high 
efficiency in converting electrical power to mechanical power. 


THEY CORRECT POWER FACTOR. Unity or 0.8 leading power 
factor designs improve mill power factor to further reduce 
power costs. Each 450 hp, 0.8 leading power factor motor 
provides 260 reactive KVA to offset low power factor of in- 
duction motor mill drives. 


THEY NEED LITTLE ATTENTION. Duty tested designs keep the 
motor interior clean and the windings dry — motor life is 


prolonged and maintenance is at a minimum. E-M Refiner 
Motors are “customized” for the rigors of paper mill service 
by specialists with nearly 60 years’ experience in big motor 
application. 


So, when you need paper mill motors with proven 
dependability, call your nearby E-M Sales Engineer. 
Also, write the factory today for your free copy of 
illustrated Booklet No. 49 which features Protective 
Motors. 


ELECTRIC MACHINERY MFG. COMPANY 


Minneapolis 13, Minnesota 


1200-TPA-2190 


So0cialisle in making motors do EXACTLY WHAT YOU WANT THEM TO 
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We mean what we said... and more! 

For Cellolube Q-2 not only gives a softer, more “sellable” sheet, 
but it boosts production and cuts production costs as well! 

A few seconds after Cellolube Q-2 is added, its unique lubricat- 
ing action goes to work... and paper output increases from 10 to 
20%, due to stepped-up machine speed. And when speed is elec- 
tronically controlled, production stays constant but power de- 
mand drops. 

Along with stepped-up production and current-cost economies, 
Celloiube Q-2 increases doctor blade life up to 40% ... releases 
sheets without slipping or sliding . . . and eliminates picking 
and sticking. As a result, operators have more time to spend on 
quality ... and you get a better, softer, more economical sheet 
than ever before! 

“Like to see what we mean? We’re prepared to demonstrate 
Cellolube Q-2 in your own mill, on a full-scale trial. 
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CeO REP Oleh veel oe 
Belleville Turnpike, Kearny, New Jersey 
WYman 8-0732 


ALSO 


Tanatex Chemical (Holland) N.V. 
Der Kinderenlaan 3 
Laren N.H., Hotiand 


Chemtex Products Limited 


49 Densley Avenue 
Toronto 15, Ontario, Canada 


CHEMICALS FOR DIFFICULT PROCESSING 
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How to Get 
The New Roll” 


CAMERON IMPERIAL WINDER serving with a high speed supercalender at the St. Francisville (La.) mill owned jointly by Crown Zellerbach and Time Inc. 


*the finished roll of superb new quality! 


It is sometimes expedient to purchase a 
winder as part of a mill or finishing 
room “package” installation. Even so, 
there is no reason to wind up with less 
than the superb quality of The New 
Roll! A Cameron integrated winding 
system, job-fitted by Cameron special- 
ists, may be purchased for use with any 
paper machine of any make, or with any 
coating or calendering machine. And 
that’s the only way to get The New Roll! 


In the action photograph above a new 
Cameron Imperial winding system, inte- 
grated from unwind to rewind, (246” 
trim width, 72” rewind capacity) is run- 
ning at speeds up to 5000 fpm* on 28 
to 85 lb. coated book papers. Here are 


a team of specialists 


Tappi 
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some of the features of this job-fitted 
Cameron system: 


Roll control starts with a Cameron 
H3PMR continuous duty unwind brake 
responding to signals from a Cameron 
cam controlled adjustable automatic 
tension sensing system. Easy setups with 
tight starts and firmly set cores are as- 
sured by such features as the Cameron 
hydraulic riding roll lift, and hydraulic 
down-pressure control. Other features 
which contribute to superb roll quality 
are the riding roll driven at both ends 
for even torque distribution, differential 
speed rewind drums which play a star 
role in Cameron automatic roll density 
control, and the Cameron isolated gear 


54 YEARS devoted to the 
design and manufacture of 
slitting, roll winding, unwind 


and web control equipment. 


box which drowns main drive vibration. 
Minimizing downtime and contributing 
to high productivity are such features as 
the Cameron automatic shaft injector, 
the Cameron hydraulic roll lowering 
table with Cameron automatic shaft 
puller and core loader, the air-operated 
Cameron Quick-set shear cut slitters, 
and the centralized control panel. 

We invite you to visit the unique 
Cameron Research and Development 
Service at Dover, N. J. See the opera- 
tion of your own job-fitted “pilot” sys- 
tem, perfectly integrated from unwind 
to rewind, and engineered by specialists 
to meet your precise requirements. 


*Speed of Cameron Imperial is rated in excess of 

8000 fpm depending upon machine width, number of 

cuts, tension, and characteristics of material. 
AA-382 


Cameron Machine Company, Franklin Road, Dover, N. J. 


Canada: Cameron Machine Co. of Canada, Ltd., 14 Strachan Ave., Toronto, Ont. 

France: Cameron Europe S/A, 5 Rue de Prony, Paris (17e) France 

Brazil: Cameron Maquinas Ltda., Rua 24 de Maio, 104-5°, Sao Paulo, Brasil 
famous TIDLAND pneumatic shafts are sold exclusively through Cameron 
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The Market for Paper, Paperboard, Flexible Film, and 
Organic Papermaking Chemicals 


GEORGE H. GOLDSBOROUGH 


Tus report is designed to present a general SUMMARY 

picture of the current and prospective size of the mar- During 1959 production of paper and paperboard 
ket for paper, paperboard, flexible film, and the organic totaled slightly more than 34 million tons. Vee: 
chemicals used in paper manufacture, and an indica- Department of Commerce projections made in 1957 
tion of the competitive position of these materials rela- indicate that this total will reach 43,800,000 tons by 
tive to properties and costs. Detailed discussion of the 1965—an increase of almost 5% per year. The produc- 
market for aluminum foil and heavy gage-transparent tion of special food board is expected to increase about 
sheeting was excluded from this paper. 18% per year; building paper 9%; newsprint 17% ; 

Secondary data provided the basis for much of this nonbending paperboard 6%; coarse, special industrial, 
report. However, economists and statisticians in sanitary, and tissue paper 4%; and printing and | 
Federal agencies and trade associations responsible fine papers and other containerboard 2 to 3%. 
for reporting statistical data on the products involved Projections of paper and board production for the | 
were interviewed to obtain additional data and in- year 2000 range from that made in 1958 by the Forest | 
terpretations of some of the more fragmentary in- Service, U. 8. Department of Agriculture, of 105 to | 
formation. In addition, a few key paper research de- 135 million tons, to 155 million tons made in June > 
velopment and sales personnel associated with research 1960 by the U. S. Department of Commerce and 240 
institutions, paper chemical suppliers, and film manu- million tons made in April 1960 by Resources for the 
facturers were interviewed relative to the properties Future, Inc. 
and market potential of these products. Production of flexible film in 1959 was approx- 


imately 462,000 tons.* About 72% was used for pack- 


Grorep H. Gorpssorover, Staff Specialist (Paper), United States Depart- ; : ; ae 
ment of Agriculture, Agricultural Research Service, Office of Administrator, * Production of heavy gage transparent sheeting and aluminum foil in 
Product and Process Evaluation Staff, Washington 25, D. C. 1959 totaled about 74,000 and 108,000 tons, respectively. 


Summary Table. Production of Paper, Paperboard, and Flexible Film and Consumption of Organic Chemicals in Paper 
Manufacture, Specified Years, United States“ 


1959 1965 2000 
over over over 
1954, 1959, 1959, 
Year, 1000 Tons per cent per cent per cent 
Item 1954 1956 1956 1957 1958 1959 1965 2900 Increase Increase Increase 
Paper and Board 
Paper 11,649 1125897 13,990" 13,593 13,525 114,923 185300 San 28.1 22.6 
Paperboard 12,326 14,048 14,381 14,194 14,293 15,847 21,000 en 28.6 32.9 
Bldg. paper & board 2,901 3,209 3,070 2,891 2,979 3,281 4,500 pre 13,4 37.2 wae 
Total 26,876 30,154 31,441 30,678 30,797 34,051 43,800 105,000 26.7 28.6 308 to 705 
to 
240,000 
Flexible Films 
Cellophane (pkg. ) 175 183 200 194 202 218 tae 7” 24.6 a a 
Cellophane (nonpkg.) C g e @ g ¢ ae oe Shs 
Polyethylene (pkg. ) 33 n.d. 58 75 85 100 agar ie? 212.5 
Polyethylene (nonpkg.) n.a. n.d. n.a. n.a. 72 73 eee 
Other films (pkg. ) 18 n.a. 20 22 22 25 SAG ie 33.3 
Other films (nonpkg.)? 40 nN.a. 44 42 40S eee AS sane an AO) 
Subtotal (pkg. ) 226 n.a. 278 291 309 343 51.8 
Subtotal (nonpkg. ) en bake eae 111 119 
Total a my Res ae 420 462 
Papermaking Organic Chemicals 
Corn starch 347 393 406 403 418 445 coy Hae 28.2 
Tapioca, potato, and 
wheat starch ie n.a. n.a. n.a. n.a. 139 Soh ie ie ae ye | 
Rosin 114° "125. 109. 132) ee ah 29.8 7 | 
ax n.a. n.a. n.a. n.a. n.a. 95 cneie doe =e Sah es 
All other i ext re - aa 19s ae ie ee) ee | 
Total on = a ee es 1021 


@ Details of and footnotes to data shown here and insummary text included on Tables I, III, IV, and IX following. 

b Cellulose acetate and polyvinyl chloride. Does not include the volume of “pliofilm,” ‘‘vitafilm,”’ ‘‘videne,” “mylar,” ‘“‘saran,’ 
vac”’ used for nonpackaging. 4 ; / 

© Reliable data not available. Informed sources indicate very little used for nonpackaging, 


” polyvinyl alcohol and ‘“‘cryo- 
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aging and 28% for nonpackaging uses, such as shower 
curtains, tablecloths, plastic drapes, and protective 
covering for dry-cleaned clothing. In the past 10 
years the dollar sales of film for packaging increased 
at a rate of about 13% per year compared to 4.1% 
for paper containers and 4.3% for all consumer con- 
tainers. A large proportion of this increase was con- 
tributed by cellophane and polyethylene. Since 1954, 
the rate of growth of polyethylene production has 
exceeded that of competing films. In the opinion of 
film makers and researchers interviewed, polyethylene 
and polypropylene, a new film, are expected to lead 
the way in the future growth of the film market. pri- 
marily because they have good properties and are 
less costly than cellophane and other competing films. 

In 1959 the quantity of organic chemicals used by 
the paper industry totaled about 1 million tons. Starch, 
rosin, and wax were the most important of these ma- 
terials in terms of volume consumed, comprising about 
57, 14, and 9% of the total, respectively. In the past 
6 years the rate of increase of corn starch and rosin 
consumption in the paper industry has about equalled 
the rate of increase of paper and board production. 
Similar trend data are not available for the other or- 
ganic papermaking chemicals. 

The consensus of persons interviewed relative to the 
potential market for chemicals of farm origin in paper- 
making and their competitive situation for this use 
was as follows: 

1. Guar, with about four to six times the adhesive 
properties of starch, may be substituted in substantial 
quantities for starch as a fiber bonding agent, should 
guar drop in price moderately. 

Papermakers are on the lookout for a fiber bonding 
agent with sufficient adhesive properties to eliminate 
the need for fiber beating. Such beating impairs cer- 
tain fiber characteristics and causes additional fiber 
losses, though necessary at present to obtain adequate 
fiber bonding. 

2. Starch may face increased competition as a 
surface size from polyvinyl alcohol. Five pounds of 
polyvinyl alcohol have about the same surface sizing 
capabilities as 18 lb. of starch and paper chemical 
suppliers indicate that polyvinyl may become more 
competitive in price. 


Mil. tons Mil. tons 


= {4 im fs 


T 
I 
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I : 940 1y 5 d 199 
Source: ‘‘Pulp, Paper, and Board Supply-Demand,”’ Report of the Com- 
mittee on Interstate and Foreign Commerce, June, 1957, und ‘Second 


Supplemental Report,” July, 1959, to ‘‘Pulp, Paper, and Board Supply- 
Demand Report.” 


! Production plus imports minus exports. 
2 1959 preliminary. 


Fig. 1 


3. Rosin size, a beater additive, is vulnerable to 
partial replacement by synthetic size if the price of 
rosin continues its current upward spiral. Paper chem- 
ical suppliers claim that 1 lb. of synthetic size, mostly 
chemically modified fatty acids, will achieve the same 
sizing properties as 8 to 9 lb. of rosin size. 

4. The production of wet-strength paper and board 
will increase 10% per year and this increase will come 
largely from the growth in food grades, especially fresh 
produce master shipping containers. Wet-strength 
paper and board presently constitute about 3% of 
the total, or about 1 million tons. Wet-strength resins 
comprise about 2% of the finished product. Dialde- 
hyde starch, or other chemicals of farm origin, have 
not yet had sufficient pilot plant and commercial test- 
ing to indicate whether they have a chance of making 
a substantial invasion of the market for wet strength 
additives. 

5. Natural fatty acids and fatty acid esters have a 
major advantage over the much cheaper petroleum 
products as defoamers because of Food and Drug 
Administration objections to the use of kerosene and 
fuel oil as defoamers for food paper and board. 


Table I. Paper and Board—U. S. Production, Actual 1956-59 and Projected 1965 


(Thousand Short Tons) 


———Net demand, required U. S. production—~ 
19665 over 1969 


Grade 19560 196he eos Be 1959° 1965° intense? case eae? 

Total paper and board 31,441 30,678 30,797 34,051 43 , 800 28.6 4.8 

Total paper 13,990 13,593 13,525 14,923 18,300 2226 3.8 
Newsprint 1,620 1,797 1,723 1,920 2,700 40.6 6.8 
Printing papers 4,304 4,051 4,031 4,525 5,100 7h eal. 
Fine papers Arye LRoOro il Boil 1,568 1,706 2,000 Ze 2.9 
Coarse and special industrial papers 4,631 4,322 4,242 4,689 5,900 25.8 4.3 
Sanitary and tissue papers 1,860 1,912 1,961 2,083 2,600 24.8 4.1 

Total paperboard 14,381 14,194 14, 293 15,847 21,000 33.1 5) 5 
Containerboard 7, (63.907, 620 gee GSS ems G20 10, 600 23 .0 3.8 | 
Bending board (except special food board) 2,822 2,868 2,912 3,174 3,800 19.7 AS 
Special food board 1,290 1,281 1,330 1,476 3,100 110.0 18.3 | 
Nonbending and other paperboard 2,506 2,416 2,393 2,576 a 500 35.9 6.0 

Total building paper and board 3,070 2,801 nee 2,070mmmmnS 6 4,500 372 6.2 | 
Building paper 1,428 1,328 1,349 1,382 2,200 59.1 9.9 | 
Building board 1,642 1,563 1,630 1,899 2,300 14 3.5 


« From “‘Second Supplemental Report’’—July, 1959, to ‘Pulp, Pa d ua i i 
2 , 1959, : per and Board Supply-Demand Report”’ (submitted t 
Finance of the House Interstate and Foreign Commerce Committee in June 1957), U. S. Department of Coane Bienes and Deleon ce oe ape | 
Preliminary; From ‘Facts for Industry’’ Pulp, Paper and Board, Bureau of the Census. é Ta eS ears 
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The table-size model pictured here is really a complete 
wax-coating machine. With this and our other lab 
equipment, Atlantic technicians can match conditions 
you'll encounter when you’re coating paper stock with 
paraffin for any commercial purpose. This is possible 
because every factor present in wax-coating operations 
also is present and can be carefully controlled on these 
ingenious testing devices. 


First, Atlantic researchers check the wax tempera- 
ture, paper speed and chilling bath to make sure they 
agree exactly with the information you've furnished 
our Sales Engineer. Then they determine 
by informed experimentation the proper 
waxes required for seal strength, moisture ‘ 
resistance, blocking, slipping or whatever Al A 
characteristics are necessary to solve a fit =i 
specific paraffin coating problem. 

CHOOSE FROM OUR FULL RANGE OF 
Philadelphia, Pa. *« Providence,R.l. °¢ 


Tappi November 1960 Vol. 43, No. 11 


Syracuse,N.Y. ° 


This paper-coating machine is typical of the test- 
ing equipment used in the Atlantic Research Depart- 
ment to assist you in serving your customers. Others 
include our exclusive Imflex Tester for determining 
impact resistance and flexibility ...the Seal Strength 
Tester which measures the force-per-inch necessary to 
separate wax paper laminations and seals... and tests 
for gloss, resistance to grease and for finding the co- 
efficient of friction on waxed surfaces. 


Your Atlantic Sales Engineer will be happy to assist 

you in solving your wax-coating problems. His years 
of specialized experience should prove 

invaluable in helping you select the par- 

\e affin blends best suited for your own re- 
N II (" quirements. And his on-the-spot technical 
Wee assistance is backed by the complete facil- 
ities of the Atlantic Research Department. 


HIGH-QUALITY WAXES TO MEET YOUR PAPER-COATING NEEDS 


Pittsburgh, Pa. *« Charlotte, N.C. 
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6. The use of soybean protein and casein in paper- 
making is likely to increase at a slightly faster rate 
than the production of paper and board because of the 
tendency to upgrade end products by manufacturers. 


FINDINGS 
A, Paper and Paperboard 


During 1959 United States production of paper and 
paperboard reached a record high of slightly more than 
34 million tons (Table I). Projections made by the 
Business and Defense Services Administration in a re- 
port entitled, ‘Pulp, Paper and Board Supply-De- 
mand,” made to the House Committee on Interstate 
and Foreign Commerce, July, 1959, indicate that 
production will approximate 43,800,000 tons per year 
by 1965. This increase of about 28.6%, or 4.8% per 
year, is based on an analysis of long time trends in 
growth plus assumed levels of national economic 
activity. Figure 1 shows total paper and _ board 
production and consumption (production plus imports 
minus exports) from 1929 to 1959, with projections to 
1965. 

Percentagewise, the growth rate for special food 
board is expected to substantially exceed the industry 
average (Table I). Above average demand is also 
expected for newsprint, building paper, and nonbend- 
ing and other paper board. On the other hand, print- 
ing and fine paper production and output of bending 
and containerboard and building board are expected 
to lag behind the industry average. 

‘Projections of paper and board production for the 
year 2000 range from that made in 1958 by the Forest 


Tyamsper 


Ideal For 


APPLICATOR 
PANS, MILLS, 
CALENDERS 
... ROLLS, 
COATERS, 
WAXERS 
... SUPPLY 
TANKS, ETC. 


fecal By YOUNGSTOWN MILLER 


Service, U. 8. Department of Agriculture, of 105 to 
135 million tons, to 155 million tons made in June, 
1960, by the U. 8S. Department of Commerce and 240 
million tons by Resources for the Future, Inc.* The 
differences in the projections may be ascribed _pri- 
marily to differences in basic assumptions, such as 
rate of population growth, rather than to differences 
in mathematical techniques. Pulpwood requirements 
in line with the projections would range from 116 
million cords for the median Forest Service projection 
to 264 million cords for the R.F.F. projection. 

Except for newsprint, virtually all this country’s 
supply of paper and paper board is produced domes- 
tically (Table II). Seventy-five to eighty per cent of 
our newsprint is imported, mostly from Canada. 


B. Flexible Films 


1. Production. In 1959 the production of flexible 
films for all purposes equalled 462,000 tons, up about 
11% from a year earlier (Table III). About 72% 
of this total was used for packaging and 28% for non- 
packaging purposes. Cellophane was used primarily 
for packaging; cellulose acetate and polyvinyl chloride 
for nonpackaging purposes; and polyethylene about 
60% for packaging and 40% for nonpackaging. There 
are no data on the volume of “other films’ used for 
nonpackaging. Materials classified as ‘‘other films” 
include “‘pliofilm,” “vitafilm,” polyvinyl alcohol, ‘‘vid- 

ees sockae Some of the 


ene,” “mylar,” “saran,” and ‘“‘cryovac.” 


* Estimates set forth in ‘‘Pulp, Paper and Board’’ Industry Report, Vol. 
XVI, No. 2, June, 1960, Business and Defense Services Administration, 
U.S. Department of Commerce, Washington, D.C. 


Indirect heat, exactly the way you want it—mild, 
uniform, fully controlled—economical and highly 
efficient. Truly units of many valuable features. 


ENGINEERED TO YOUR NEEDS 


@ High temperatures at low pressures—virtually no vapor 
pressure. 


@ Great uniformity of heat with close temperature controls 
(to one % of temperature range) up to 550° F. 


@ Custom units designed to your special needs. 


@ Multiple temperatures from the same compact system, in- 
dependently and closely controlled. 


@ Rapid cooling if desired—finned tube heat exchangers. in- 
stalled on specification—controlled manually or automati- 
cally. 


The highly versatile YM Heat Transfer Systems will handle the bulk of your process heating jobs to perfection—big 


or little—Production, Pilot and Laboratory installations alike. 


Here are units with efficient compactness which 


usually permits them to be incorporated in close proximity to the process requiring heat. 


We have prepared comprehensive, workable engineering material and data for your 
Write or phone today for full information. 


Alse M14. of Famous YM Oil he-refiners and Plasticoaker 


particular use. 


YOUNGSTOWN MILLER CORP. 
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Stevens one-man finished skid 
stacking, seen in the background 


TRIMMER 
PRODUCTION 
GOING UP 


instantaneous unstacker and trimmer loader 


This simple, fully automatic, economical machine operating at 
a trimmer will pay for itself in less than a year by cutting labor 
in half, at the same time doubling production over outmoded 
“unstackers” and laborious trimmer loading. 

It automatically unstacks lifts of sheet paper or board in any 
size, weight, grade or finish from a skid and delivers the lifts 
completely onto the trimmer table at either side or front... 
or, onto any other table or conveyor, in one instantaneous, con- 
tinuous stroke, at the touch of a button. Operates ‘“‘slick as a 
whistle,” repeatedly, day in—day out, without fuss or bother 
and without missing or damaging a sheet of paper. 

No limitations— install anywhere—unstack from any skid of 
paper and deliver the lifts anywhere desired—fully automatic 
—no helper—one man, trimming continuously —no lost motion 
—no waiting —no lifting —no fatigue—no separate equipment 
to unstack and load the trimmer—simply push a button at the 
trimmerman’s finger tips and the whole job of unstacking and 
trimmer loading is done in less time and effort than it takes 
to say it. 

CHARLES R. STEVENS, Inc. 


501 West Sophia Street Maumee, Ohio 
Phone Toledo, Ohio TWinbrook 3-8719 


Table I]. Paper and Board—U. S. Production, Imports, 
Exports, and Apparent Consumption, 1956-58 
(Thousand short tons) 


; : Markets — | 
~T , =| : : Apparent 
Produc- New consump- 
Item and year tion Imports © supply Exports tion 
_ Total paper and 
TENNESSEE CORPORATION : board 
1956 31,441 5,800 37,241 669 36,342 
1957 30,678 5,422 36,100 751 35,276 
1958 30,797 5,100 35,897 729 35,190 
Total paper 
1956 13,990 5,679 19,669 330 19,109 
1957 13,593 5,306 18,899 375 18,451 
1958 13/525 4,980 18,505 335 18,192 
Newsprint 
1956 10 6208 br O09 meaoo 152 6, 807 
1957 1,797 5,220 ewaOior 174 6,771 
1958 1,723 4,883 6,606 127 6,501 
Printing papers 
1956 4,304 55 4,359 45 4,314 
1957 4,051 38 4,089 46 4,043 
1958 4,031 37 4,068 52 4,016 
Fine papers 
1956 1,575 3 1,578 34 1,544 
1957 1,511 4 1,515 39 1,476 
1958 1,568 4 1,572 33 1,539 
Coarse and 
special 
industrial 
papers 
1956 4,631 49 4,680 89 4,591 
1957 qa22 4l 4,363 104 4,259 
1958 4,249 54 4,296 109 4,187 
Sanitary and 
tissue 
papers 
1956 1,860 3 1,863 10 1,853 
1957 1,912 2 1,914 12 1,902 
1958 1,961 2 1,963 14 1,949 
Total paperboard 
1956 14,381 3a 145414 300 14,114 
1957 14,194 By all 338 13,893 
1958 14,293 39 14,332 362 13,970 
Container board 
1956 (103 92 ato 213 7,562 
PURITY IS IMPORTANT 1957 7,629 18 7,647 255 7/393 
1958 7,658 Omens 267 7,410 
IN YOUR PRODUCTION Bee 
(except 
special food 
OF CHLORINE DIOXIDE board) 
1956 2,822 « 2,822 46 2,776 
1957 2,868 ¢ 2,868 38 2,830 
1958 2,912 @: 2,912 44 2,868 
: ae Special food 
Our basic position enables us to control the board 
purity of our chemicals from the raw mate- 1956 1,290 g 1,290 G 1,290 
5 ° é 1957 1,281 b 1,281 € 12S 
rials we take from our mines to the finished 1958 1,330 b 1,330 e 1,330 
product we deliver to you. Nonbending 
and ges 
aperboards 
We offer the Pulp Industry a 1956. 2,506 D2) 4] 2,486 
dependable source of highest quality 1957 2,416 19 2,435 45 2,390 
1958 2,393 20552413 Sai 2,362 
Total building | 
paper and 
board 
SULFUR DIOXIDE | 2" 3m sys 2 3 
2,891 79 2,970 38 ZaOa2 
for producing ClOz2. 1958 2,979 Si” 33<060s 932 3,028 | 
Building paper 
1956 1,428 ee 10 1,420 
1957 1,328 i kB 9) 12 eoilta 
1958 1,349 1S 50) 11 1,339 
Building board | 
For complete list of our products see our inserts in 1956 1,642 86 1,728 29 1,699 | 
Chemical Week Buyers’ Guide, Pages 173-176 or 1957 1,563 78 1,641 26 Old 
Chemical Materials Catalog, Pages 551-554. 1958 1,630 80 1,710 21 1,689 
For Further Information, Write, Phone or Wire us. c Includediaboae pare 
Prdleceal NaS OO ee uction plus rte Appanant WE tse 
2 consarap eared A ow supply minus exports, adjuste or newsprint 
7" <~ ' TENNESSEE CORPORATION Boures. "“Sepond Bupyicmental. Honors: Jalil oeaies emia tee 
= Board Supply-Demand Report’’ (submitted to Subcommittee on Commerce 


tinnessee corporation | 612-629 Grant Building, Atlanta 3, Georgia 


and Finance of House Interstate and Foreign Commerce Committee in 
June, 1957). 
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How to keep 
“Turkey Tracks” off your sheet 


Whether turkey tracks, hen tracks, orange peel—whatever term you use 

to describe these imperfections, remember this: Ethylex Gums produce superior 
surface sizings almost free of patterning. Exceptionally strong film-forming 
characteristics and self-leveling flow properties assure uniform distribution of 
size. Ethylex Gums control penetration, improve gloss ink hold-out. 


sy ee ae MEG. CO. 


Decatur, Illinois 


ATLANTA * BOSTON + CHICAGO + CLEVELAND +» KANSASCITY + NEWYORK e PHILADELPHIA ¢ SAN FRANCISCO ¢ ST. LOUIS 
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Production of Flexible Films, United States, 
1954 and 1956-59 
(1000 Tons) 


Table LIT. 


Table V. Estimated Sales Distribution of Packaging 
Films? 


(1000 Tons) 


lem 1954 1955 1956 1957 1958 19859 
Cellophane . 
Packaging 175 183 200 194 202 218 
Nonpackaging a @ @ Z g Z 
Polyethylene? ! 
Packaging op) NAB 58 75 85 100 
Nonpackaging eae | Nsaae eee ae (22s 
Cellulose Acetate 
(under 0.0038 gage) 
Packaging 4 4 4 4 3 4 
Nonpackaging 5 5 6 5 5 5 
Polyvinyl Chloride’ 
Packaging Ah anes 2 2 2 3 
Nonpackaging Oona: 37 35 34 = 
Other Films? 
Packaging A nee 14 16 17 18 
Nonpackaging els NR Nh, Me anes 
Subtotals 
Packaging 226 278 291 309 343 
Nonpackaging a a ve ISG alakeye 
arand total 420 462 
« Includes sheeting as well as film. 
+ Includes only the resin content of the finished film. 
© Includes ‘‘pliofilm,’’ ‘‘vitafilm,’’ ‘‘videne,’’ ‘‘mylar,’’ ‘‘saran,’’ and 


“eryovac.’”’ 1959 data also include polyvinyl alcohol. 

d Reliable data not available. Informed sources indicate very small 
volume of cellophane used for non-packaging. r 

¢ Exclusive of ‘‘other films.’’ Data on volume of other films used for non- 
packaging not available. 

Source. Estimated from data in files and published reports of U. S. 
Dept. of Commerce and U. 8S. Tariff Commission, In some cases data 
represent sales. 


nonpackaging uses for flexible films are in the manu- 
facture of tablecloths, shower curtains, plastic drapes, 
and protective coverings for dry-cleaned garments. 
Flexible films are also used in construction and in 
agriculture for trench silos and mulching. 

Polypropylene is a new product with many of the 
characteristics of polyethylene. Industry apparently 
expects great things of this resin in view of the fact 
that a number of plants with large capacities are now 
coming into production and total output is expected 
to be substantial in 1960. 

The rate of growth in the market for packaging films 
in the past 10 years has far exceeded that for other types 
of containers and packaging materials (Table IV). 
The major part of this increase has been contributed 
by cellophane and polyethylene (Table III). The 
production of cellulose acetate, polyvinyl chloride, and 
other films has remained comparatively stable. Future 
growth is expected to come primarily from increases 
in polyethylene and polypropylene production. 

Information for 1958 indicates that the products 
which were packaged in important quantities with 
cellophane were baked goods, meat and poultry, tobacco, 


-—Cellophane—~  —Polyethylene— —All others 
* 1968* 


End use 1968 1963 1958 1958 1963* 
Cand Wi CPB) 2.3 3.5 8.0 HO 
Pobaeee ZOO asst 0.5 125 (OS al) 
Meat and poultry 23.0 27.5, 2.0 G0 IPS Aa 
Frozen foods Se Ommemmliate Ono OF lap lao 
Baked goods 67.5 50.0 Las BOLO OFS sels 70 
Textiles PAA) 0.5 620 ORO 0.2 4.0 
Dairy products 6.5 3 3.0 4.0 RS BAD 
Fresh produce Holl) 6.0 . 34.0 57.5 250 Sn) 
All others 47.0. "72209 34250 O0R Ome aeelonO 

Totals 201.5 240:0~ 87.5 175.07 53255 ion 


a Data from ‘Modern Packaging Encyclopedia,” 1960 issue. 1958 
ageregate sales estimates for polyethylene and ‘‘all others’’ slightly higher 
than 1958 production estimates (see Table IIT). 

* Based on projection of current statistics. 


and candy (Table V). Polyethylene, on the other 
hand, was the principal film for wrapping fresh pro- 
duce. Other films were used primarily to package 
meat and poultry. It is estimated that by 1963 poly- 
ethylene will also become important in the packaging 
of baked goods, frozen foods, and textiles, but that 
there will be little change in the end use pattern of 
cellophane. 

2. Prices. Table VI presents 1959 price com- 
parisons for the principal films and glassine and waxed 
papers. The prices shown are approximately the same 
as those existing in 1954 and there have been no im- 
portant fluctuations since that time. On the basis 
of price per 1000 sq. in., polyethylene is less costly 
than most competing films and is competitive with 
glassine and waxed papers, accounting in part for its 
marked growth pattern. It is understood that poly- 
propylene priced at $0.030 per 1000 sq. in. in 1959, 
can now be priced at about $0.026 per 1000 sq. in. 
due to increased yields. The orienting of polypropy- 
lene, a comparatively new development for this film, 
reduces the thickness required and actually improves 
certain properties. 

3. Properties. Film producers indicate that packag- 
ing films must have five basic properties to success- 
fully compete in today’s market. These are: (1) 
merchandisability (clarity, good appearance, and 
cleanness), (2) machine runability; i.e., capable of 
being used on very high-speed machines, heat seal 
neatly, and operable on both push and pull type ma- 
chines (cellophane has superior runability character- 
istics and this property is largely responsible for its 
success In maintaining its outlets in competition with 
lower priced polyethylene), (3) must lend itself to 


Table IV. Ten-year Growth Index of Containers and Packaging Industries, United States 


Gross national Total ail 


——Componentsa—~ Shipping versus 


Lad es Films consumer-type 
aM oes v ee id pace iu Containersa has Sra tiie, ior 
Year stant dollars materials® Metal Paper Wood Glass Textile Closures aging ping © sumer 
1959* 135 1338 123 141 83 140 83 95 2: 
1958 124 126 116 134 78 12 79 95 Ss a0 ico 
1957 128 125 ills 134 82 133 78 96 197 113 133 
1956 126 128 121 135 88 130 86 102 194 116 135 
1955 123 122 114 129 90 127 87 102 175 114 127 
1954 114 tal 104 115 87 116 107 95 155 104 116 
1953 116 ele: 103 115 97 118 105 95 129 107 110 
1952 ETAT 101 97 102 96 106 98 93 114 98 103 
1951 108 105 100 109 100 106 93 99 116 107 104 
1950 100 100 100 100 100 100 100 100 100 100 100 


@ Indexes based on dollar volume. 
* Estimated. 
Source: ‘Modern Packaging Encyclopedia,” 1960 issue. 
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OTHER C-I-R PRODUCTS FOR THE 
PULP AND PAPER INDUSTRY 


MOBILE LOG BARKERS 


BIRD CENTRISCREEN 
PRESSURE SCREENS 


BIRD CYCLEANS 

BIRD VIBROTOR SCREENS 
JONSSON KNOTTER SCREENS 
HAUG REFINERS AND DRAINERS 
HAUG KOLLERMILLS 
VICKERY DOCTORS 

BIRD SAVE-ALLS 

DIRTECS 

VICKERY CONDITIONERS 
PUMPS 

COMPRESSORS 

PNEUMATIC TOOLS 


ST. JOHN’S 
MONCTON 
MONTREAL 
TORONTO 
SUDBURY 
KIRKLAND LAKE 
WINNIPEG 
CALGARY CANADA 
VANCOUVER 


0-129-A 


Faster — Cleaner — At Less Cost Per Cord 


The Weldrum Barker is the answer to your ever increasing 
demands for higher production at the lowest cost per cord. 
This new barking drum represents 50 years of experience 
in design, manufacture, and application by Canadian 


Ingersoll-Rand. 


Many satisfied users report high production figures and 


one user says that he is getting ‘““wood—clean as a whistle’. 


For specific information and detailed estimates, contact 
your nearest Ingersoll-Rand Office, or ask for a copy of the 
booklet ‘““The Weldrum Barker’ by writing to Canadian 
Ingersoll-Rand Co. Limited, Pulp & Paper Division, 
620 Cathcart Street, Montreal 1, Canada. 


Specialists in Design, Manufacture, and Application 


of Barking Drums. 


*TRADE MARK REGISTERED 


bo 
1S 


RESULTING 


HIGHER PRICES 


FOR 


GRADED SCRAP 


CAN ACTUALLY PAY 
FOR YOUR 


OBP SCRAP SYSTEM 


f 


Push button control can be fur- 
nished for automatic grade sepa- 
tation at each pick up point. 


Special, electrically operated 
valves permit different grades of 
scrap to be economically conveyed 
through the same pneumatic line 
up to the point of actual storing 
or baling. 


In two-grade system at Ottawa 
River Paper Co., scrap is graded 
through special control valve on 
main storage bin. Paper is then 
easily baled by grade for pre- 


mium price. 


BLOW PIPE company 


DOAN AVENUE 


1728 
CLEVELAND 


You can actually pay for an 
efficient, advanced OBP paper 
scrap system out of the in- 
creased prices obtained for 
properly graded paper scrap. 


OBP is a leader in the develop- 
ment of pneumatic systems 
which will separate multiple 
grades of paper trimming and 
scrap ... and you also get a 
clean plant, better working con- 
ditions, reduced fire hazard, im- 
proved working relations, and 
complete elimination of the cost 
and confusion of manual scrap 
handling. 


Call today and request an OBP 
engineer to survey your plant 
and discuss your requirements. 
You may be amazed at the cost 
savings that a critical analysis 
can find. 


We handle the complete job. 


ENGINEERING 
MANUFACTURING 
INSTALLING 


12, OHIO 


Table VI. Prices of Specific Packaging Papers and Films, 
1959 
Price per 
Yield 1000 
Price per sq. in. sq. in., 
Material” 1b. © per lb. $ 
Glassine 
Bleached, 25 Ib.° 0.248 17,280 0.014 
Lacquer, coated, moisture-proof 
heat-sealing, 28 lb.° 0.455 15,428 0.030 
Laminated, amber, 47 lb.° 0.30 9,191 0.033 
Laminated, bleached, 47 lb.° 0.31 9,191 0.033 
Waxed paper 
Bread wrapper grade, 39 lb. O823% LI OS0mOnO2t 
Liner grade, moisture-proof, amber, 
29 |b. 0.283 14,897 0.019 
Cellophane 
Moisture-proof, heat-sealing 
(300 gage MS) 1 mil thick 0.62 19,500 0.032 
(300 MS 51 or MS-1 type) 0.62 21,000 0.030 
Moisture-proof, water resistant 
(300 MSA or MSB) 0.69 19,500 0.035 
Polymer-coated (300K, OX, or R) 0.79 19,500 0.041 
Cellulose acetate 
Cast (1 mil) 0.93 22,000 0.042 
Extruded (1 mil) 0.74 22,000 0.034 
Cryovac (60 gage) 1.17 28,700 0.040 
Pliofilm (SS-75) 1105 733;,0007 03033 
Polypropylene (1 mil) 0.93 30,700 0.030 
Polystyrene, oriented (1 mil) 0.60 25,400 0.024 
Polyester film—‘‘Mylar’’ 
(1 mil) 1.80 20,000 0.090 
(1/2 mil) 2.50 40,000 0.063 
Heat-sealing (2 mil) 2.60 13,400 0.194 
Polymer-coated (1/2 mil base) 2.50 27,500 0.091 
Polyethylene 
Low density (1 mil) 0.56 30,000 0.019 
Low density (1.5 mil) 0.53 20,000 0.027 
Medium density 0.68 30,000 0.023 
High density (1 mil) 0.74 29,000 0.026 
Polyethylene cellophane 
(1 mil poly-300 MS) 1.07 11,800 0.091 
Saran (1 mil) 1.08 16,300 0.066 
Vinyl 
Cast (1 mil) 0.87 21,600 0.040 
Extruded (1 mil) 0.73 21,500 0.034 


4 Typical packaging gages, standard commercial grades, unprinted. 

b Prices obtained from 1959 price lists and are based on volume orders. 
¢ Based on a ream of 500 sheets, 24 by 36 in., or 3000 sq. ft. 

Source. ‘‘Modern Packaging Encyclopedia,’ 1960 issue. 


processing for wide ranges of water, vapor or grease 
permeability, (4) durability, and (5) low cost. 

Industrial films (such as ‘‘mylar,”’ polyethylene, and 
polypropylene) should have (1) high durability, 
tensile strength, and puncture resistance, (2) good 
electrical properties, (3) ability to retain properties 
at temperatures up to 500° F., (4) chemical, solvent, 
and weathering resistance, (5) fabricability, and (6) 
good release properties (will not adhere to wrapped 
material or to itself if wound on a reel). 

Comparisons of the properties of the various packag- 
ing films are shown on Table VII. The properties of 


closely competing packaging papers are shown on 
Table VIII. 


C. Organic Chemicals in Paper and Paperboard 
Production 


The principal organic chemicals used in paper and 
paperboard making are corn, wheat, potato and tapioca 
starches, casein, soybean protein, animal glue, rosin, 
latices, acrylics, waxes, kerosene, fatty acids, fatty 
acid esters, glycerine, vegetable gums and oils, as- 
phalt emulsion, alginates, carboxymethyleellulose, dex- 
trin, synthetic size, urea-formaldehyde, and urea, 
melamine, polyamide, gum, phenolic, vinyl, and sty- 
rene resins. Table LX shows total consumption of these 
materials in 1959. Except for rosin and corn starch, 
the most important materials in terms of volume used, 


Vol. 43, No. 11 November 1960 Tappi 


To get crisper colors on cartons |. . print the product picture (that’s 
designed to sell) on paperboard that contains PurecaL® O in the coating. Purecar O is a grade of precipitated 
calcium carbonate that is exceptionally pure, exceptionally uniform, exceptionally white because it’s double 
refined. It provides more whiteness and hiding power than any other coating pigment in its price range. Get 


the facts from: Wyandotte Chemicals Corporation, Wyandotte, Michigan. Offices in principal cities. 


WYANDOTTE 
CHEMICALS 


CHEMICALS. 
Pacing progress with creative chemistry 
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(Basie types and accepted commercial! 


Table VII. 


Properties of Packaging Films 


standards are given here, however, many special grades are available) 


Properties 


Lacquered 


Cellophane 
Polymer-coated 


Polyethylene- 
coatede 


Cellophane 


Cryovac 


Pliofilm 


1. Type of material 


Forms available 


nw 


3. Clarity 


4. Thickness, in. 


5. Maximum width, in. 


6. Yielda 


7. Approximate — 
specific gravity 


8. Tensile strength, 
lb./sq. in. 
9. Elongation, % 


Bursting strength 
(Mullen), 
lb./sq. in. 

11. Tearing strength, 
(Elmendorf), 
gm./mil 

12. Folding endurance 


13. Heat-sealing 
range, °F, 

14. Water absorption 
in 24-hr. immer- 
sion test, % 

15. Water-vapor 
permeability, > 
gm./24 hr./100 
sq. in. at 100° 
F.,90% R.H. 

16. Permeability to 
gases (oxygen, 
carbon dioxide) 

17. Resistance to 
acids 

18. Resistance to 
alkalies 

19. Resistance to 
greases and oils 

20. Resistance to 
organic solvents 

21. Maximum use 
temperature, 
°F. 

22. Minimum use 
temperature, °F. 

23. Resistance to 
sunlight 

24. Dimensional 
change at high 
Real ales GA 

25. Resistance to 
storage 

26. Flammability 


Lacquered 


regenerated 
cellulose 
(heat-sealable) 


Sheets, rolls 


Transparent or 


colored 


0.0009-—0.0017 


60 
19,500 


1.40-1.55 


7,000-16,000 


15-25 


2-10¢ 


200-300 


* 70-100 


072-1 7..0 


Dry: very low 
Moist: 
variable? 

Poor to strong 
acids 

Poor to strong 
alkalies 

Impermeable 


Insoluble 


Begins to char at 
375 


Depends on type 
and R.H. 
No effect 


3-5 
Deter. due to age 


negligible if 
proper storage 


conditions kept 


Polymer-coated 
regen. cellulose 
(heat sealable) 

Sheets, rolls 


Transparent 


0.001 to 0.0014 


46 
19,500 


7,000—13,000 
25-50 


7-15 


Over 15,000 


0.5-0.9 


Very low 


Poor to strong 
acids 

Poor to strong 
alkalies 

Impermeable 


Insoluble 


Begins to char at 
375 


About 0 
No effect 
2-3 
Deter. due to age 


negligible if 
proper storage 


conditions kept 


General 


)xtrusion coated 


Sheets, rolls 


Transparent to 
translucent 


0.002 or more 


60 
11,800 
(2-mil 
combination) 
9 


Cellulose acetate 


Sheets, rolls 


Transparent or 
colored 


0.0005—-0.002 


Mechanical 


5,000 and over 


15-25 


40-50 


16-50 


Good 


230-300F 


7,000—-12,000 


350-450F 


Chemical 


Like cellophane 


Excellent 
Excellent 
Like polyethylene 


Like polyethylene 


3-7 


100 


Medium 


Poor to strong 
acids 

Poor to strong 
alkalies 

Excellent 


Soluble except in 
hydrocarbons 


Permanence 


180 


Depends on 
cellophane 
Excellent 


3-5 


Good 


Same as newsprint Same as newsprint Slow burning 


Approx. 300 


Brittle at subzero 
Excellent. 


0.6% at 80% R.H. 


Excellent 


Slow burning 


Saran resin blend 


Seamless tubes, 
bags, films’ 
Transparent to 
opaque or 

colore 
0.0008—0.003 


Variable 
16,700 


6,000—-12,000 
50-100 


Excellent 


275-300L 


Nil 


OSE 


Very low 


Excellent 
Good, except 
ammonia 

Excellent 


Good to excellent 


Softens at 270, 
melts at 290 


Depends on 
plasticizer 
Good 


None 


Good 


Self-extinguishing 


2 Value in sq. in. per lb. per mil (0.001 in.) of thickness, where not otherwise indicated. 
Value for some films depends on type and amount of plasticizer. 


5 Using CaCl: in test dish. 
¢ Figures represent pull to tear after starting. 


Values reported are based on 1 mil (0.001 in.) of film. 


@2 Depends on moisture content of film and type and amount of plasticizer. 
€ Cellophane-coated or laminated with 1-mil polyethylene. 


Source: 


“Modern Packaging Encyclopedia,’’ 1960 issue. 
f Unsupported film cannot be sealed on all types of heat sealers. 


Test data assume polyethylene side toward product. 


Special sealing may be necessary. 


Rubber hydro- 
chloride 


Continuous 
rolls, sheets 

Transparent to 
opaque 


0,0004—0.0025 


60 
24,000 


5,500-7,500 
Yield 10-20, 
ultimate 


350-500 
Stretches 


60-1,600 


10, 100—1,000,000 
(M.I.T.) 
250-350f 


Nil 


0.5-15.0 


Low to high 


Good 

Good 

Excellent 

Sol. cyclic hydro- 


carbons, chlo- 
rinated solvents 


Softens at 200 


Depends on 
plasticizer 
Fair 


None 


Good if kept in 
dark 


Self-extinguishing 


Polyester 


Polyester resin 
plain or coated 


Sheets, rolls 


Transparent 


0.00025 and 
thicker 
50-55 
20,000 to 25,000 


17,000 and higher 
70-130 


30—45 (1 mil) 
13 to 80 


Excellent 


275-400 


Nil 


Very low 


Excellent 
Excellent 
Excellent 


Excellent 


Fair 


None 


Excellent 


Slow burning 


Force to start tear is too high to measure on some equipment and normally is not determined. 


9 Modified acetates—cellulose acetate butyrate (Kodapak IT) and cellulose triacetate (Kodapak IV)—offer an additional range of properties. 
h Properties here are for bag material. 
to CO2, 400-1100—cce./24 hr./sq. meter/atm./mil. @ 72°F. 
« Applies to coated grades only. 
7 Tests are performed in both cross and machine directions which accounts for range in values, 


Film type varies in certain properties: 


the consumption data represent only rough estimates. 
Trade sources believe these estimates to be rather con- 
servative and the list of materials, especially for coat- 


ings, incomplete. 


Statistical data on trends in use are nonexistent, 


except for corn starch and rosin. 


Consumption of 


these products has been increasing at about the same 
rate as total paper and board production since 1954. 

A number of the enumerated chemicals are used as 
beater additives for fiber bonding and internal sizing; 


24.A 


elongation 50-110; WVTR, 0.29—0.80; permeability to Oz, 75-250; permeability 


others for wet strength, defoaming, surface sizing, 
coating, corrugating and laminating. 
use in only one of these functions, a few in several. 


1. Beater Additives. 


Most have a 


(a) Fiber Bonding Agents. The 


principal function of fiber bonding adhesives is to in- 


crease the strength of the paper. 


Other important 


functions are to increase retention of fillers, lay surface 
fuzz, increase the hardness and durability, increase 
the stiffness and rattle and to improve sizing. 

Starch is the chief fiber bonding agent presently in 


Vol. 43, No. 11 November 1960 


Tappi 


Table VII. 


Properties of Packaging Films 


F 3 ; ee - 
ow density, Medium density, High density, Polystyrene 
0.910-0.925 0.926-0.940 0.941-0.965 Polypropylene oriented — Saran Vinyl 


Polyethylene resin 


Rolls, sheets, tubing 


Transparent to trans- 
lucent.or colored 


0.0005 or more 


240 
30,000 


0.92 


1,.850-2,500 
50-600 


48 
150-350 


Very ren 
250-350/ 


Nil 


High 


Excellent 

Excellent 

May swell slightly on 
long immersion 

Excellent, but may 


swell slightly on 
long immersion 


180 (softens at 230) 


—60 
Fair 


None 


Excellent 


Slow burning 


Polyethylene resin 


Rolls, sheets, tubing 
Transparent to 
translucent 
0.00035 or more 
240 
29,500 


0.93 


2,000-3,500 
50-500 


50-300 


Very high 
250-350/ 


Nil 


0.5-1.0 


Medium to high 


Excellent 
Excellent 
Good 


Excellent, but may 
swell slightly on 
long immersion 


180-220 


—60 
Fair 


None 


Excellent 


Slow burning 


Polyethylene resin 


Rolls, sheets, tubing 
Transparent to 

translucent 
0.0005 or more 
29,000 


0.94 and up 


3,000-10,000 
50-4007 


15-300 


Very high 
275-350f 


Nil 


0.3-0.6 


Medium to high 


Excellent 
Excellent 
Excellent 
Excellent, but may 


swell slightly on 
long immersion 


230 
—60 
Fair 
None 
Excellent 


Slow burning 


Polypropylene resin 


Rolls, sheets 


Transparent to 
translucent 


0.00075 or more 


60 
30,677 


0.90 


Mechanical] 
6,600-7,800 


200-600 


40-330 


Wery igh 
325-400/ 


Chemical 
Nil 


0.5-0.7 


Medium to high 


Excellent 
Excellent 
Excellent 


Eccellent 


Permanence 
250 


— 60 


Fair to excellent 


None 


Excellent 


Slow burning 


Polystyrene resin 
Rolls, sheets 
Transparent 
0.001 or more 


72 
26,100 


9,000- 12,000 
10-20 


35-45 
20-30 


Good 


Medium to high 


Good 
Good to Excellent 
Good 


Poor to Good 


Shrinks at 185 


Subzero 
Limited 


Little or None 


Excellent 


Slow burning 


Polyvinylidene 
chloride 
Seamless tubes, rolls 
Transparent, 
translucent, 
opaque 
0.0005—0.002 


40 
16,300 


8.000—20,000 
40-80 


35 


10-20 


Over 500,000 
(M.I.T.) 
280-300/ 


Nil 


0.10-0.30 


Very low 


Excellent except 
HeSO;1 and HNOs 
Good except NH:OH 

I-xcellent 


Excellent 


Softens at 290, melts 
at 310 


Good flexibility at 0 


Excellent 


None 


Excellent 


Self-extinguishing 


Vinyl chloride, co- 
polymers and plas- 
ticized combinations 


Rolls 

Transparent 

0.001 or more 
2 


21,600 


1.23-1.29 


3,000-11,100 
5,250 


25-40 
Varies widely 


Good 
200-350/ 


None to 5.5 


4-13 


Medium 


Good 
Good 
Good 


Soluble in some 


Approx. 200 depend 
on plasticizer 


Depends on 
plasticizer 
Fair 


None 


Excellent 


Self-extinguishing 


use. Vegetable gums, such as guar and locust bean 
gum, are also used by many papermakers. Animal 
glue, soybean protein, and casein are not so widely 
used, but may be added to the beater to increase fiber 
retention, improve sizing or lay surface fibers. These 
proteins are $0.20 to $0.23 per lb., about three times 
as expensive as starch, with no material superiority in 
properties. 

Guar, a comparatively new product, offers consider- 
able promise as a bonding agent having four to six 
times the adhesive properties of starch. At present, 
guar ranges in price from $0.28 to $0.33 per lb., com- 
pared to $0.05 to $0.07 for starch. In some quarters 
it is believed that guar will be a real threat to starch 
at a somewhat more competitive price, possibly $0.23 
to $0.25 per lb. Locust bean gum also has superior 
properties, but is selling for $0.35 to $0.40 per lb. 

Urea-formaldehyde, melamine, and polyamide res- 
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ins, though added to the paper primarily to increase 
wet strength, have the incidental effect of increasing 
dry bonding. 

The principal property papermakers would like to 
see developed in fiber bonding agents is sufficient ad- 
hesive properties to eliminate the need for beating of 
the fibers. Such beating impairs certain fiber char- 
acteristics and causes additional fiber losses, though 
necessary at present to obtain adequate fiber bonding. 

Beating serves to rupture the thin outer wall of the 
fibers and to fray the threadlike elements exposed 
thus producing fibrils. The fibrils being of much 
smaller diameter than the untreated fiber are more 
flexible and more capable of matting together. This 
permits the establishment of many more points of 
contact between fiber and fiber, which makes for greater 
strength. 


(b) Sizes. 


The function of sizing materials in paper- 
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is economical, easy to apply...lengthens felt life 


Because of its truly nonionic nature, Igepal CO-630 does not form insoluble precipitates 
with calcium and magnesium, as does soap, or anionic based detergents. This nonionic 
detergent is compatible with alkaline salts, acids and commonly used solvents, but con- 
tains no harmful alkalis to weaken felt. 

Paper machine wet-end felts can be washed with Igepal CO-630 solutions in the usual 
felt conditioning units, either continuously or intermittently while running; there is a 
minimum of foaming action. Igepal improves drainage, is positively non-shrinking. 
Complete technical information supplied on request. Simply write— 


GENERAL DYESTUFF COMPANY - ANTARA CHEMICALS 
SALES DIVISIONS OF GENERAL ANILINE & FILM CORPORATION 
A\el\s) FIUIDSOIN) Siineleay o INI YAOI 6S Wee INE ANA 


SALES OFFICES: New York * Providence * Philadelphia * Charlotte * Chattanooga * Chicago 


Portland, Ore. * San Francisco * Los Angeles. IN CANADA: Chemical Developments of Canada, Ltd., Montreal 


Igepal CO-630, manufactured by General Aniline & Film Corp., is sold outside the United States and Canada 
under the tradename Antarox CO-630 by distributors all over the world. 
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making is to impart resistance in paper to the penetra- 
tion of liquids such as aqueous writing inks, nonaqueous 
printing inks, blood, or just plain water. Some sizing 
agents, called internal sizes, are added to the fibrous 
material in the beater. Others are applied to the sur- 
face of the already formed paper. 

The beater sizes include, in order of importance as 
to quantity used, rosin size, wax emulsion, asphalt 
emulsion, and synthetic size (Table IX). The syn- 
thetic sizes on the market are mostly chemically mod- 
ified fatty acids. Present prices for these materials 
are about $0.18 per lb. for rosin size, $0.18 per lb. 
for wax emulsion, $0.09 per gal. for asphalt emulsion 
and $1.30 per lb. for synthetic size. 

Generally speaking, the use of wax emulsions is 
limited to the replacement of 20 to 40% of the rosin 
size normally used. Wax emulsions work well for the 
sizing of asbestos papers, carbonate-filled papers, 
hanging grade papers, tag, envelope, and milk bottle 
stock, but other grades, even high-grade writing 
papers, may be sized with a small amount of wax in 
combination with rosin size. 

Asphalt emulsions are not used for light-colored 
stocks, due to the discoloring effects of asphalt. How- 
ever, this material is well accepted for the sizing of con- 
tainer boards, structural boards, and for a number of 
water-resistant specialties where color is not a factor. 

The synthetic sizes have possibilities for finding in- 
creased use as a substitute for rosin size. Even though 
quite high in price, synthetic size is much more ef- 
ficient than rosin size—l lb. is said to achieve the 
same degree of sizing in paper as 8 to 9 lb. of rosin size. 
Synthetic size prices have remained unchanged for 
the past 8 years. Competition is expected to grow, 
however, and force prices down somewhat. Rosin 
size prices, on the other hand, which fluctuate with the 
price of rosin, may show an upward pattern due to short 
supplies and increasing prices of rosin. 

2. Wet-strength Resins. The property of wet 
strength is entirely different from that of sizing. 
Sizing refers to the rate at which liquid penetrates 
paper and has no relation to the wet strength, since 
once water has penetrated into ordinary sized papers, 
mechanical strength becomes nonexistent. Sizing 
merely retards, or, with an abundance of size material, 
prevents the saturation of the paper; whereas, wet 
strength resins, which may be added either in the beater 
or to the surface of the paper, increase the bonding 
between fibers. 

Wet strength is a highly useful property in bag, tag, 
toweling, tissue, blueprint, map papers, paper draperies, 
frozen wrap, and other papers. At present, paper and 
paperboard in which wet-strength additives are incor- 
porated comprise from 3 to 4% of the total, or about 
1 million tons. Urea-formaldehyde resins account for 
70% of the wet-strength additives in use, melamine 
resins about 15%, and polyamide resins 15%. The 
polyamide resin is increasing in use at the expense of 
urea and melamine Hecanise of certain superior prop- 
erties, such as causing less corrosion in the equipment. 
Only 1 lb. of polyamide is required to achieve the same 
wet strength properties as 3 lb. of the urea and mel- 
amine resins. Polyamide sells for $0.75 per lb. versus 
$0.24 for urea and $0.35 for melamine resins. 

The market for wet-strength paper and board is 
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expected to increase 10% per year, or slightly more than 
double that of all paper and board. Most of this in- 
crease is anticipated in food paper and board, espe- 
cially master shipping containers for fresh fruit and 
vegetables. 

3. Defoamers. Frequently during the course of the 
formation of a sheet of paper, foam accumulates, 
leading to foam spots and poor formation. Ply separa- 
tion often results in the case of multiply boards. 

Foam can be displaced by any substance which is 
surface active and which displaces the foaming sub- 
stance from the surface film. Kerosene, pine oil, 
paraffin oil, sulfonated oils, alcohols (octyl, diisobutyl, 
amyl, and caprylic), fatty acids, and fatty acid esters 
and silicones are the principal foam killers used by 
the paper industry. These range in price from $0.10 
to $0.75 per lb., kerosene being the least expensive 
and silicones the most expensive. There are no data 
indicating the quantities used of individual chemicals, 
only estimates of the aggregate of all defoamers. 
At the present time, industry is trending away from 
the use of petroleum products for the making of food 
paper and board because of Food and Drug Administra- 
tion objections. This may augur well for expanded 
use of natural fats and fatty acids as defoamers. 
Though more costly than petroleum products, acids © 
are less costly than alcohols or silicones. 

4. Surface Sizes. The major sizes applied by sur- 
face application to the already-formed paper are, 
in approximate order of importance, corn, tapioca 
and potato starches, and animal glue (Table IX). 
Wheat starch, carboxymethylcellulose, polyvinyl al- 
cohol, and sodium alginate are also used. Surface 
sizing cements the fibers to the body of the paper and 
deposits a more or less continuous film on the sheet 
of paper. It increases resistance to writing and print- 
ing inks, improves finish, printability, scuff-resistance, 
strength, and erasability. 

Animal glue forms a more uniform and continuous 
film than starch. However, because of its relatively 
high price, $0.20 to $0.30 per lb., versus $0.05 to $0.07 
for starch, animal glue is used principally in making 
fine papers. Polyvinyl alcohol and carboxymethyl- 
cellulose tend to produce a sizing layer which more 
nearly approaches a continuous film than either starch 
or animal glue. The present price of polyvinyl al- 
cohol and of highly purified grades of carboxymethyl- 
cellulose suitable for surface use is $0.57 per lb. So- 
dium alginate is presently priced at $1.02 per lb. 

Because of cost, sodium alginate apparently con- 
stitutes little threat to starch as a substitute for 
surface sizing. Polyvinyl alcohol and carboxymethyl- 
cellulose, on the other hand, may eventually have a 
larger share of the size market if prices continue to 
decline. The most recent price decrease for polyvinyl 
alcohol was in 1958 when prices dropped from a 6- 
year level of $0.75 per lb. to $0.57. 

Five pounds of polyvinyl alcohol accomplish about 
the same degree of surface sizing as 18 lb. of starch. 
Manufacturers of polyvinyl are endeavoring to move 
into the sizing market by selling the idea of mixing 
starch and polyvinyl for sizing in a ratio of about 3 
or 4 parts starch and 1 part polyvinyl. At present 
the commercially used mixes range from 20 parts of 
starch and 1 of polyvinyl to a 1 to 1 ratio. The claim 
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Here are 
answers to 
your water 
and waste 


Process and Boiler Feed Water 


treatment 
problems- 


The ACCELATOR® high rate treatment plant saves up to 80% in 
space. It clarifies or softens and stabilizes water in a single basin, and 
produces more stable efluent —a slurry contact — not a sludge blanket 
unit. Hot process softeners, Zeolite softeners and demineralization -equip- 
ment are offered for boiler feedwater treatment. A full line of feeders, 
pressure filters and equipment for gravity filters including meters, rate 
controllers, control panels. and operating tables supplements the high 
rate line. 


... Vhite Water and Waste Treatment. 


CLARIFICATION by flotation 


The SEDIFLOTOR® clarifier is offered where space is limited 
and high-rate clarification is essential. This air flotation unit 
is ideal for removing floatable suspended solids and gives 
most effective fibre and heat recovery. Bulletin 6051 


CLARIFICATION by chemical treatment and settling 


The CYCLATOR® clarifier treats wastes containing suspended 
solids of very fine or colloidal nature which require chemical 
coagulation for adequate clarification. This unit can provide 
solids recovery and heat recovery by reuse of the clarified 
effluent. Sedimentation clarifiers with skimmers and scrapers, 
are part of the INFILCO line. Bulletins W-800 and 850 


These are af w of the products for water and waste 
_ treatment in the complete INFILCO line. 


Write for our condensed catalog and other bulletins. 


Tappi November 1960 Vol. 43, No. I1 


Bulletin 1825 
... High Rate Activated Sludge 


hl. 

The AERO-ACCELATOR® high rate activated sludge plant pro- 
vides a multi-purpose unit for BOD reduction. Rapid mixing, 
biological oxidation and clarification under high loadings 
are effected within a single basin. Bulletin 6510-D 


... Stabilization Ponds 


pal yi We 


The VORTAIR® aerator is a mechanical turbine unit origi- 
nally designed for oxygenating stabilization ponds and lagoons 
at paper mills. It provides effective aeration for activated 
sludge. Since this unit transfers oxygen directly from the at- 
mosphere, it requires no compressors, yet oxygen transfer 
efficiency is high. It may be mounted on piers or pontoons. 

Bulletin 6620 


414-60 


INFILCO Inc. 
General offices *« Tucson, Arizona 
Field offices throughout the United States 
and in other countries 
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Table IX. Estimated Consumption of Organic Chemicals In the Manufacture of Paper and Paperboard, 1959 


Beet 
additives y Volume 
Fiber Wet- Corrugating : 
} S and — uscd, 
Chemical ede Sizes ey Defoamers eb! Coatings laminating tons 
S = is a 584,450 | 
ones x x ~ » 445,850. |f 
Tapioca®: * de x x x 69,850 
Boia x xX xX 46, 750 | 
Wheat? x Xe x 22,000 i | 
Gum & Phenolic a 
Resins? xX O O 5,000 
Gum Additives 
(probably mostly guar and locust bean ’ yee || 
cae " x 147,606 
Rosin® xX ; ft 
Wax size E ip 
(emulsion )? xX 18,000 ! 
Asphalt : 1 
emulsion? x 10,000 
Synthetic : Beak | 
size® + Xx O 8, 
Urea resin? 2 12,549 
Melamine bar 
resin¢ De. 
Polyamide ie 
resin? 2,688 
Defoamers? : 
(includes glycerol esters, fatty acids, ¢ = 
kerosene and fuel oil) xX = ne “3 ae 
Urea-formaldehyde?: t Xx A, sa rie 
Sodium : : 
alginate? it XK 950. 
Carboxymethyl- ; 
cellulose?’ ON 300 
Paraffin waxes ‘ = 
and wax derivatives? x v7 , 000 
Casein? ae xX 28, 000 
Animal glue? O xX ~ 21,900 
Latices?® xX O 11,000 
Soybean ; 
protein? O x 4,600 
Vegetable oil? xX 1 400 
Glycerine?’ xX 1,200 
Vinyl resins’ x 32,350 
Styrene ; aes 
resins’ XxX 30,390 
Acrylic : 
resins? X sf 290 
Dextrine’ xX 170 
Total 1,020,531 
Sodium silicate?> § x 17,000 


Note: X indicates principal use; O indicates minor use. 


a Estimated from data included in ‘‘Starch’’ U.S. Tariff Commission, March 1960. 


1959 


» Estimated from data included in ‘‘The Market for Chemicals in the Pulp and Paper Industry, 1960’ Paper Trade Journal, Market Research Panel Report, 


¢ From “Agricultural Statistics’’ 1955, 1956, and 1957 issues, U. 8S. Department of Agriculture, and ‘1959-60 Annual Report, Production, Supply, Distribution 
and Stocks of Turpentine and Rosin and Related Data for the United States’’ May 1960. 


d Represents 60% of available supply (mostly imports). This estimate of the 


proportion of available casein used in paper and board manufacture taken from 


comments by industry representatives included in a Congressional hearing report entitled, ‘“Extension of Suspension of Duty on Imports of Casein,’’ March 31, 


1960. 


e Estimated from data included in Facts for Industry Series 6-10-134, U. S. Tariff Commission, March 22, 1960, and data assembled from personal interviews 


with paper chemical suppliers. J 
f Facts for Industry Series 6-10-134, U. S. Tariff Commission, March 22, 1960. 
* Imported: Includes small quantities of imported corn and potato starches. 


Data shown are identified as ‘‘Textile and Paper Treating and Coating.”’ 


+ Probably includes chemically modified fatty acids for beater sizing and polyvinyl alcohol for surface sizing. 


t Added to starch where insolubility is desired. 
§ An inorganic chemical. 


is that the special properties of both materials are 
largely retained—starch for extra thickness and scuff- 
proofness and polyvinyl for better  printability, 
strength, film forming properties, and pigment. bright- 
ness. 

Carboxymethylcellulose and alginate manufacturers 
indicate that the most marketable special properties 
of those materials are “holdout”? and increased resis- 
tance to oil and grease. Maximum coverage is ob- 
tained in surface application because of less tendency 
to penetrate the paper or board and good gloss results 
in printing with a minimum of ink. 

5.. Coatings. (a) Pigment Coatings. Pigment 
coating is an aqueous mixture of pigment and adhesive 
which is applied to the surface of the paper. This 
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Included because it is competitive with starch in corrugating and laminating. 


type of coating is used primarily for the production of 
printing papers for magazines and catalogs. 

The principal pigments used are inorganic materials 
such as clay. The chief coating adhesives are starch, 
casein, soybean protein, animal glue, and synthetic 
latices. Small quantities of acrylics and polyvinyl 
alcohol are also used. The functions of the adhesives 
are (1) to serve as a carrier for the pigment so that the 
coating mixture will have the proper flow properties, 
(2) to bond pigment particles together in the dried 
coating and to bond the pigment to the body stock, 
and (3) to control the absorption of printing ink dur- 
ing printing of the coated paper. 

The proteins (casein, soybean protein, and animal 
glue) are used for the coating of high-grade papers 
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Motden-ige Your Mill 


FOR GREATER EFFICIENCY, INCREASED TONNAGE 


# 


MORDEN ‘‘SLUSH-MAKER”’ FOR RECLAIMING MACHINE BROKE 


Continuous Pulping Operation — 
through automatic controls, handling all 


weights and grades of paper and board, at 
full machine production rate, In most appli- 
cations NO separate broke refining necessary. 


Wet-Strength Repulping and 
Defibering—with the efficient rotor blade- 
attritioning ring action—defibers all grades 
of wet strength in minimum time. Pulping 
efficiency data available on request. 


MORDEN ‘‘Slush-Makers’’ 


are used in furnish make-up, broke reclaim- 
ing and deinking plants—either continuous 
or batch operation. 

Avail your mill of the facilities and serv- 
ices of Morden—specialists in refining and 
pulping. Morden consultants and laboratory 
serve the paper industry the world over. 


(o/ Syoml 
ASK FOR: p 
information’on Morden’s "7 aS Pe O re DD oe vee 
complete line of refiners, i Mi: 
jordans and pupers. wee MACHINES COMPANY 
earn how they can \ 
benefit your operation. ih 3420.S. W. Macadam Avenue e Portland, Oregon 


Midwest: Dan B. Chapman, Appleton, Wis. - Northeast: Orton Corporation, Fitchburg, Mass. 
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Table X. Properties of Protective Packaging Coatings 


Wt., lb./8000 sq. ft. 


Water-vapor permeability 


Heat-seal range, °F. at 100°F., 90% R.H 


ase cams reciprocating jaw, increased, g./100 Grease? 
Coating material eee Coating Base Total ‘ Onur dine) sq. in./24 hr. resistance 
Wax coatings : 
Refined patetin wax MF» sulfite 5 25 30 Aiea High Poor to fair 
SC? sulfite 10 25 35 150-180 0.7-2.0 Fair 
Glassine 4 25 29 150-180 0.2-0.4 Good 
Glassine 6 25 31 PE : : He , A eee 
i araffin wax SC sulfite 10 25 35 150- 7-2. air 
pan Glassine 8 25 33 ae 0 eee Gat 
Hot-melt types SC sulfite 10 25 35 200- ig al 
Solvent apatings SC kraft 8 32 40 200-300 0.8-1.2 Good 
Cellulose nitrate Glassine 3 22 25 200-300 0.4-0.8 Good 
Cellophane 2 20 22 200-300 0.2-1.0 Good 
Cyclized rubber SC kraft 8 De 40 200-300 0.6-1.0 Fair 
’ Glassine 3 22 25 200-300 0. 15-0. 25 Good 
Butadiene-styrene Glassine 3 22 25 200-800 0.15-0.25 Good 
Vinyl copolymers SC kraft 5 25 30 220-280 4.0-6.0 Good 
; Glassine 3 22 25 220-280 2.0-5.0 Good 
Vinylidene chloride SC kraft? 6, 25 31 250-300 2.0-3.0 Good 
(Saran-type) Glassine® 4 25 29 250-300 1.0-2.0 Very good 
Cellophane 4 20 24 250-300 0.5-0.7 Very good 
Iixtruded coatings 
Polyethylene 
Low density 0.5 mil MF or SC kraft 8 25 33 200-300 2.5-3.5 Fair 
Low density 1.0 mil MF or SC kraft 15 25 40 200-300 12-16 Good 
Low density 2.0 mil MF or SC kraft 30 25 55 200-300 0.6-0.8 Very good 
Low density 0.5 mil _ Foil-glassine 8 42 50 200-300 Less than 0.02 Excellent 
Low density 2.0 mil Cellophane 30 24 54 200-300 05-077 Excellent 
Med. density 1.0 mil SC kraft 15 25 40 200-300 0.6-0.8 Good 


a Depends on type of grease and other factors. 

’ MF = machine finish; SC = supercalendered. 

¢ Experimental at present. 

Source: ‘‘Modern Packaging Encyclopedia,’’ 1960 issue. 


and papers in which a high degree of water resistance 
is desired. It is more difficult to achieve water insolu- 
bility in starch than in the proteins. Latices are 
generally not practical as the only adhesive, but are 
useful in blends with casein, glue, and soy protein. 
The latices improve the smoothness, gloss, flexibility, 
and wet rub resistance of the coating. The interest 
in polyvinyl among papermakers stems from the re- 
duction in the volume of adhesive required, thereby 
making the pigmenting operation easier. Apparently 
less pigment is required to obtain the same color or 
brightness objective. 

The current price for synthetic latex is $0.29 per 
lb. compared to $0.20 to $0.30 for animal glue, $0.20 
for casein, $0.23 for alpha soybean protein, and $0.20 
for delta soybean protein. Soybean protein and 
casein are generally interchangeable as a pigment binder 
and the determination of which material is used is 
largely one of price. However, soybean protein is 
preferred for high solids coatings and casein where 
water resistance is important. At the present time 
almost all of the casein is imported, primarily from 
the Argentine. 

(b) Resin and Wax Coatings. Papers coated with 
resins and wax are used primarily for wrapping and 
packaging where the function of the paper is to protect 
the contents. The base paper may be either super- 
calendered sulfite, kraft, glassine, or cellophane. 
Coated papers are also sometimes used for their im- 
proved appearance, such as coated fancy box papers. 

Coated wrapping papers have many advantages 
over uncoated wrapping papers because several dif- 
ferent functional properties can be combined in a 
single sheet of coated paper. For example, uncoated 
glassine has good physical strength and a high degree 
of water resistance but is not resistant to water vapor. 
Coated glassine has the desirable properties of the un- 
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coated product and, in addition, is quite resistant to 
water vapor. 

The coating may be either a lacquer, an aqueous 
dispersion, an emulsion, latex, organosol, plastisol, 
a hot melt, or extruded polyethylene. The properties 
of a number of important protective coatings are 
shown on Table X. 

There are not sufficient secondary data available to 
appraise the economics of using the various coatings. 

6. Corrugating and Laminating. The operations 
of laminating, combining, gluing, and pasting are 
important parts of the paper industry. These involve 
the sticking together of two or more sheets of paper 
by means of a laminant, or glue, with the purpose of 
producing either increased strength, improved ap- 
pearance, or greater utility in some other respect, 
such as reducing permeability to vapors or gases. 
The types of adhesives used in laminating paper in- 
clude (1) aqueous adhesives such as animal glue, 
starch, sodium silicate, and casein, (2) hot melt ad- 
hesives such as wax, and (3) lacquer type adhesives. 
The chief adhesives presently in use are starch and 
sodium silicate. Close to 25% or 100,000 tons, of the 
corn starch used by the paper industry was employed 
in corrugating and laminating in 1959. The present 
price of sodium silicate, $0.068 per lb., is about com- 
petitive with the price of starch. 
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Hotel Commodore, New York, N. Y. 
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SOON ON THE WAY 
TO MILLS 


Airco VINOL Polyvinyl Alcohol in grades designed for 
high strength adhesives; for paper and paperboard 
coatings with lower binder content, higher opacity, 
greater brightness; for surface sizing for better printa- 
bility, attractive gloss and greater greasepoofness. 

Available soon, Airco VINOL—a group of polyvinyl alco- 
hol resins tailored for specific uses—has unusual versatility 
. . . is moderately priced. In many paper applications, it 
warrants comparison with starch, casein, latex, and other 


synthetic resins. Whether you are using polyvinyl alcohol 
or a competitive material, Airco VINOL offers you advan- 


tages in adhesives, sizes, coatings and films. 
VINOL polyvinyl! alcohol resins provide a wide range of 


polyvinyl alcohol 


characteristics such as water solubility, water resistance; 
adhesion to porous or non-porous surfaces; toughness, flex- 
ibility. Other key properties are resistance to grease, sol- 
vents, rotting and tearing. 
VINOL grades represent a range of properties, reflecting 
differences in degree of hydrolysis and polymerization. How- 
ever, all dissolve easily in water and form colorless solutions; 
all have little tendency to dust. Airco’s exclusive continuous 
manufacturing process turns out resins of consistently high 
quality, free from variations typical of batch processing. 

To receive the latest information about VINOL polyvinyl 
alcohol resins, let us put your name on our mailing list. 
Well be glad to send you samples and technical bulletins 
as they become available. 

AT THE FRONTIERS OF PROGRESS YOU'LL FIND.. SSS 


ff > —— 
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AIR REDUCTION CHEMICAL COMPANY = 


A division of Air Reduction Company, Incorporated 
150 East 42nd Street, New York 17, N. Y. 
Represented Internationally by Airco Company International 
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{24 STARCH COMPANY 


538 East Town Street, Columbus 15, Ohio 


Processors of grain products for industry since 1898 
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J ahcEel SENSE Twin Open Side Calender Stack, No. 4 Machine, Roanoke Rapids, North Carolina 


KtUX Paper Company, Inc. 


A Division of Albemarle Paper Mfg. Co. 


New 246” Kraft paper machine at Halifax 
Paper Company, Inc. has boosted the 
mill’s total daily production of Kraft paper 
to over 600 tons per day. The new No. 4 
machine—the ‘‘Dixie Queen’’— operates 
next to the ‘‘Southern Star,”’ a sister 246” 
Beloit machine installed in 1953. For 
further details, please turn the page. 


eT. 
Saran 


WE 


The “Dixie Queen,” 
new 246” Kraft paper 
machine at Halifax 
Paper Company, Inc. 


The ‘‘Dixie Queen’”’ was running at speeds up | 
to 1200 fpm within 72 hours and salable paper 

was produced six hours after start-up. The | 
Fourdrinier and dryer sections are arranged to 

permit future expansion of productive capacity. | 
(a) 246” Beloit removable Fourdrinier and 
Type E air-cushioned inlet. (b) Breaker stack 
equipped with air-operated nip pressure con- | 


trol. (c) Beloit heavy-duty Kraft-type pneu- 


matic reel. (d) Straight-through suction press 
with open couch draw. 


BELOIT 


PAPER MACHINERY | 


A cationic urea-formaldehyde resin, Scriptite 40 imparts a high degree of wet strength 

to paper, with less resin add-on. In addition to raising tensile and wet bursting 

strength, Scriptite 40 also improves dry tensile strength, dry mullen, wet rub resistance, internal 
sizing, pick resistance, dry stiffness, dimensional stability, and folding resistance. For technical 
assistance, samples, and literature, write to Monsanto Chemical Company, 

Plastics Division, Room 779, Springfield 2, Massachusetts. 


MONSANTO DEVELOPER IN PLASTICS 


The Monsanto line of paper resins also includes: scriptite 50 for unsurpassed printability and improved 
surface characteristics on boxboard. SCRIPTITE 33 a melamine wet-strength resin. SCRIPTITE 52 in combination 
with formaldehyde to give water resistance to folding boxboard and to jute liner. SCRIPTITE 54 for outstanding 


water resistance and both wet and dry rub resistance. FScarmmacaReg. UlS. Pat oft 


SYMBOL OF NEWNESS 93% of Goulds Pumps shipped to you 
in the past year were post-1950 design 
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An example of Avisco Rayons in Industry 


Here’s how industry adds muscle to 
reinforced paper, plastics and rubber. 


There are many uses for laminated paper, plastics 
and rubber which require the addition of a high ten- 
sile reinforcement. One of the best is also one of the 
cheapest: Rayflex high strength filament. You’d pay 
22% to 100% more for other fibers with comparable 
strength, impact and flex life. 


Rayflex is the foundation for hose and belting, the 
basis of packaging tapes, the ideal filament for scrim 
fabrics that give paper, plastic and foil the economical 
extra strength they need in laminated constructions. 


Avisco rayon can be engineered to meet specific rein- 


forcing needs. Fabricators and users of products that 
require reinforcement have found that it pays to con- 
sult us. We’ll be glad to study your problems. 
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| QUICK REPLY COUPON 2-7 
Industrial Merchandising Division 
American Viscose Corporation 
350 Fifth Avenue, New York 1, N.Y. 
Please contact me about Avisco Fibers for reinforcing 
use in 


Address 
City Zone State 


— a ee ee ee ee ee 


| 
| 
| 
Name | 
| 
| 
| 


| 
| 
| 
| 
: Company Name 
| 
L 


AMERICAN VISCOSE CORPORATION, 350 Fifth Avenue, New York 1, N. Y 
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Pulpwood Properties: Response of Processing and of 
Paper Quality to Their Variation” 


FOREST BIOLOGY SUBCOMMITTEE NO. 2 ON TESTS AND QUALITY OBJECTIVES 


A. INTRODUCTION 


Occasion and Objective 


Untiu very recently, there has been little tech- 
nical interchange between the foresters and forest 
scientists who are growing and seeking to improve trees 
for use as pulpwood, and the scientists of the pulp and 
paper industry who are conversant with the fiber proper- 
ties and behaviors which are fundamental in pulping 
and papermaking. During the past few years, however, 
the kinds of activity in which the industry has engaged 
to meet the steadily increasing demand for more and 
higher quality pulpwood have made it imperative for 
foresters and papermakers to establish liaison, trade 
information and points of view, and plan cooperatively. 

Especially is it vital that foresters and forest scien- 
tists, having some opportunity to manipulate both en- 
vironmental and genetic circumstances of wood growth, 
understand which of the variable properties of the raw 
material are of significance to the papermaker because 
of their reflections in processing and their effects upon 
the properties of the paper product. We are now quite 
confident that some of these properties of wood and 
wood fiber can be sufficiently altered by the silvi- 
culturist or geneticist to justify application, through 
establishment and culture of forest stands, of existing 
information about raw material effects which pulping 
and papermaking scientists could furnish. 

The aim of the present report is to aid in orienting 
programs devoted to these objectives by providing a 
digest of current information on 13 significant pulp- 
wood properties, viewed as variables whose effects are 
registered in terms of (1) the facility and economy of 
the industry’s processing and (2) properties of the result- 
ing pulp or paper product. No specific reference is 
made to evaluation of wood as timber. It is generally 
agreed that most characteristics which are desirable in 
pulpwood would also be desirable in timber. There are 
exceptions, however, and the possibility of utilization 
for either purpose should be kept in mind. 

Familiarity with the pulpwood property informa- 
tion presented in this report will not solve all of the 
problems of the forest biologist who wants to know what 
wood properties to emphasize in a tree improvement 
program. ‘This is a decision which depends also upon 
the circumstances of the particular operation. Or- 
dinarily, it should be reached by pooling the judgment 
of persons well qualified to represent each major op- 
erating and background consideration. One of the 
difficulties here, of course, is that one of these “well 


* Progress Report 1, TAPPI Project 697, submitted by the Forest Biology 
Committee, prepared by its Subcommittee No. 2, on Tests and Quality 
Objectives, and edited by its chairman, Philip N. Joranson. Approved for 
presentation at the TAPPI Forest Biology Conference held Aug. 24 to 26, 
1960, in Seattle, Wash. : 
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qualified”’ people should be a seer who can predict today 
the kinds of processing considerations and paper proper- 
ties which will be relevant 25 or more years hence! 
Some requirements which are basic now may, however, 
continue to be basic. Developments of the next 5 or 
10 years conceivably may also make it easier to dis- 
cern future trends. 

There is also an important proviso on the biological 
side which must be appreciated. The forest biologist 
and forest manager who seek to improve the quality of 
the pulpwood they grow are not yet in a position to 
apply more than a few of the wood property recom- 
mendations offered to them by the pulp and paper 
scientist. This is because of the inadequacy of present 
information about (1) the heritability (a quantitative 
expression of the transmissibility, through seed, to the 
next generation of trees) of wood properties, and about 
(2) the kind and degree of influence upon wood 
properties which can be achieved through practical con- 
trol of environmental factors. 

Concerning heritability, the evidence for wood den- 
sity, fiber length, and fibrillar angle in certain conifers is 
encouraging, and some of the first indications in hard- 
wood species are favorable, but thoroughly satisfactory 
estimates of heritability are mostly yet to come. 

As to environmental factors, it is encouraging to note 
substantial recent progress in forest land site evaluation 
and the demonstration of several environmental factor- 
wood property correlations. Latitude-related environ- 
mental factors appear also to have significant wood 
property effects in certain instances. 

Accumulation of data on heritability and on the 
nature and magnitude of environmental factor effects 
has thus a high priority in the long continuing research 
program which is needed to show the way in tree and 
stand improvement for better pulpwood quality. 

It is probably not too much to claim that even today 
we are in a position to avoid making serious errors in 
planning, if our current wood quality decisions for com- 
mercial scale application are, in the main, conserva- 
tive. The long term prospect for practical partial bio- 
logical control over some wood properties appears 
promising. 


Definitions 


In Section B of this report, the term “density,” closely 
related to specific gravity, always refers to pounds of 
ovendry weight per cubic foot volume when green, or in 
the metric system, grams of ovendry weight per cubic 
centimeter of green volume. Wood substance itself 
varies but little in density. Since the values recorded 
for a given wood therefore depend almost entirely upon 
what fraction of the volume is pore space, some workers 
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have preferred the term ‘“‘apparent 
density,” in recognition of this fact. 
In this report, though the com- 
moner term “density” is used, it 
should be understood as apparent 
density. The term ‘closeness of 
grain,” commonly used by some 
wood technologists, is not synony- 
mous with density. 

The term “pulp yield,” except 
where otherwise specifically noted, 
expresses the ovendry weight of 
pulp produced, as a percentage of 
the ovendry weight of the wood. 

“Fiber” is used in the generalized 
sense, referring both to the tracheids 
of conifers and to the fiber tracheids 
and libriform fibers of hardwoods. 
Other morphological terms essen- 
tially follow the usage of the Inter- 
national Glossary of Terms Used 
in Wood Anatomy (Tropical Woods, 
No. 107, Oct., 1957, pp. 1-36), and 
technical terms of pulping and 
papermaking which occur are used 
essentially as defined in ‘““The Dic- 
tionary of Paper,’ second edition. 
American Paper and Pulp Associa- 
tion, N..Y., 1951. 


B. INFLUENCES OF THIRTEEN 
PULPWOOD PROPERTIES IN PULP 
AND PAPER PROCESSING AND 
UPON SHEET PROPERTIES 


J. Density 

Pulp yield and pulp quality are 
both influenced by wood density. 
The effect of density on pulp yield, 
however, must be further qualified. 
When pulp yield by a particular 
process is expressed in the usual 
way as a percentage of wood weight, 
no prominent effect has been found 
with varying density within a 
species (but see Section 12, re yield 
from tension wood.) Yield per unit 
volume of wood, on the other hand, 
is directly related to the density of 
the wood, and this relationship ac- 
counts for most of the variation 
in volume basis yield within a par- 
ticular species. 

Variation in density also reflects 
variation in cell structure, particu- 
larly cell-wall thickness, within a 
species. Consequently, in contrast 
to wood of low density, high- 
density wood tends to yield pulps 
characterized by high resistance 
to beating, high bulk, high tearing 
strength, low tensile and bursting 
strengths, and low folding endur- 
ance. These relationships are prob- 
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ably best exemplified in the case of conifers with 
relatively distinct zones of low-density springwood and 
high-density summerwood. 

In tree improvement programs it should also be con- 
sidered that, in individual mature trees, high density 
may be due to high extractive content. Thus, high 
extractive content may contribute to high density, but 
not to pulp yield. (See also Section 4—Chemical Com- 
position of Wood, paragraphs 7 and 8.) 


2. Proportion of Springwood and Summerwood 


The importance of this factor obviously depends 
upon recognizable differences between springwood and 
summerwood, and is therefore of significance mainly in 
certain coniferous species. Some differences, for ex- 
ample in fiber wall thickness, fiber width, and _ fiber 
strength, have been observed, but to varying degrees, 
among different species. 

The relationship of springwood and summerwood 
content to the use of wood in the pulp and paper industry 
is summarized as follows: 

Pulp Yield. High summerwood content is usually 
associated with high wood density and resulting high 
pulp yield per unit volume. In addition, the lower per- 
centage of lignin in summerwood appears to give a 
slightly higher yield per unit weight of wood when 
it is pulped to a given lignin content. 

Processability. The response of fibers to purifica- 
tion in pulping and bleaching processes is probably re- 
lated to fiber cross-sectional dimensions, therefore to 
springwood/summerwood ratio. The ratio of cell wall 
thickness to cell lumen diameter desired may not be the 
same for a hardwood as for a coniferous species. The 
average ratio may vary greatly among individuals of the 
same species. 

Pulp Properties. High springwood content gives 
high bursting strength (Mullen), tensile strength, and 
folding endurance, low tearing strength, low bulk, 
smooth surface, and low beating power requirement, 
relative to results from wood of the same species having 
high summerwood content. Under some refining condi- 
tions, considerable fibrillation and hydration of spring- 
wood fibers can occur with little effect on summer- 
wood fibers being noted. 


Performance of dissolving pulps is affected by the 
physical properties of individual fibers and of the pulp 
sheet. Fiber dimensions are thus an important 
consideration. 

These observations indicate the importance of a 
knowledge of factors controlling the springwood/sum- 
merwood ratio. They do not, however, suggest speci- 
fications for an “ideal” ratio. Preference for high 
versus low springwood content will depend upon spe- 
cific use requirements. For uses where high springwood 
content gives desirable pulp properties, it would be 
especially valuable to escape the usual relationship of 
low density with high springwood content. Isolated 
cases of trees with high springwood content and high 
density have been found. 


3. Growth Rate 


tate of growth, measured as number of rings per 
inch of radius on the cross section of wood, has long 
been considered to be closely related to wood density. 
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Although much emphasis has been placed on rate of 
growth, serious limitations on its usefulness as a meas- 
ure of wood density are now recognized. 

An appreciable part of the density variation that has 
been attributed to width of growth ring is in reality 
associated with age of wood outward from the pith. In 
a number of softwoods, at least, the wood laid down near 
the pith is characteristically both wider ringed and lower 
in density than the mature wood produced later in the 
life of the tree, at the same height in the tree. This has 
led to an apparent cause and effect relationship with 
growth rate. 

When compared at the same age of tree, however, 
ring width has been found to have relatively little in- 
dependent influence upon either the density of wood 
or the percentage of summerwood. To what extent this 
can be accepted as a generalization for all species or all 
conditions of growth is not known. 

Much more study is needed of the influence of site, 
environment and genetic factors on the growth of wood 
and on the quality of its fiber. 


4. Chemical Composition of Wood 


Analyses for the following constituents are presently 
the most significant means of characterizing wood 
chemically: (a) lignin, (b) holocellulose, (c) alpha- 
cellulose, (d) pentosans, (e) 1% NaOH solubles, (f) 
alcohol-benzene solubles, and (g) hot-water solubles. 

Interpretation. Lignin content of North American 
trees ranges between 18 and 34%. Some hybrid aspen 
has been reported to have higher lignin content (21.6%) 
than normal aspen (17.5 to 18.5%). Since one objec- 
tive in most pulping processes is removal of lignin, it is 
obvious that low lignin in wood is desirable. Lower 
wood lignin content produces higher yield of cellulose 
fibers based on wood weight and also on digester 
volume—will also require less pulping and bleaching 
chemicals. 

Holocellulose is essentially alpha-cellulose plus hemi- 
cellullose. 

Alpha-cellulose is the only wood component desired 
for dissolving pulp and the primary strength-producing 
component in paper pulp. 

Hemicellulose, of which pentosans are a part, is im- 
portant as a bonding, swelling and plasticizing agent in 
papermaking. 

1% NaOH solubles is indicative of low molecular 
weight material and of the content of rot in wood and 
should therefore be low. 

Alcohol-benzene solubles, which can range from 0.5 to 
over 5% are undesirable wood components, some of 
which cause difficulties in papermaking (pitch), and 
others of which interfere with sulfite pulping (‘‘phenol- 
ics’ in Douglas-fir and pine heartwood). Some of 
these extractives have market value, but if not removed 
they may be a source of difficulty in pulping or paper- 
making. 

Hot-water solubles are undesirable if present in quanti- 
ties, because of effect on chemical consumption and pulp 
yield. 

In summary: Chemical composition of wood for 
paper pulp and dissolving pulp indicates improvement 
over standard when a, e, f, and g are lower, In paper 
pulp, b and ¢ should be higher than standard; in dis- 
solving pulp ¢ should be higher than standard. 
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5. Fiber Length (Average and Distribution) 


Fiber length influences most pulp strength character- 
istics, but it should be noted that all fiber dimensions 
(length, diameter, and wall thickness) are interdepend- 
ent in a complex and little understood way, and in- 
fluence many aspects of papermaking. 

Beside pulp strength, the fiber-length distribution is 
important to the response of unrefined pulp to washing 
and screening operations. Longer fibers wash more 
easily, but screen with more difficulty. 

It is generally thought that long fiber length is de- 
sirable for paper strength, except where there is a 
detrimental effect on sheet formation. Longer average 
fiber length is generally accompanied by higher tear re- 
sistance, and to a lesser extent, by an increase in burst, 
tensile, and fold. The longer fibers provide a greater 
area over which applied stress is distributed and, there- 
fore, greater stress can be tolerated. 

Southern pines are an example of long-fibered woods, 
having average whole fiber lengths varying mostly 
from 2.5 to about 4.2 mm. While fiber lengths in the 
upper part of this range are of importance to coarse 
papers or functional papers requiring high tear resist- 
ance, many paper grades designed for printing require 
considerable fiber shortening on refining for the paper 
machine, in the interests of good sheet formation. 
While fiber length and length distribution are im- 
portant, it is possible to control the length and distribu- 
tion by blending longer or shorter fibers taken from 
differing wood species, or by refining. It has appeared, 
therefore, that except for papers requiring very high 
tear resistance, the current production average fiber 
length in southern pine pulpwood is sufficient for most 
paper requirements, and that a longer fiber would be a 
handicap to many papers produced for printing 
purposes. Recent thinking, however, has inclined 
some southern pine pulp producers to favor at least 
moderate increase in fiber length. It is possible that 
this might be justified by an associated favorable effect 
on strength properties other than tear, and by some 
evidence that per cent alpha-cellulose increases as 
fiber length increases. 

In northern spruce species, there is perhaps little 
or no justification for attempting to increase fiber 
length in order to enhance paper strength by creating 
more bonds between fibers, but as just suggested for 
southern pine, other possible favorable effects associated 
with fiber length might deserve attention. 

In contrast with the conifers, hardwoods are classed 
as short-fibered woods, with fiber lengths varying from 
0.6 to 1.8 mm., and generally yield papers having lower 
tearing resistance. It may be desirable in many of the 
shorter hardwoods to increase fiber length by genetic 
means. 


6. Fiber Diameter 


Fiber diameter, at a given wall thickness, influences 
the behavior of pulps in washing, screening, and 
refining operations, and has an important effect on 
sheet formation, fiber bonding, fiber rigidity, and 
mobility. At present there does not appear to be a 
quantitative understanding of the relationships. 

In general, however, it is felt that small-diameter, 
thin-walled fibers are desirable for good formation and 
strength, compared to large-diameter fibers. Again 
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it should be noted that all fiber dimensions (length, 
diameter, and wall thickness) are interdependent in a 
complex way in their effect on aspects of papermaking. 
Such factors as the effect of fiber diameter on bonding 
and sheet density are not clearly established, but 
undoubtedly fiber diameter is important. 


7. Cell Wall Thickness 


Cell wall thickness is a very important factor in 
determining the papermaking characteristics of fibers. 
In general, thicker walls tend to give: (a) higher volume 
basis pulp yield, (b) coarse, bulky sheets, (c) an in- 
crease in tear resistance, (d) generally rougher sheet 
surface, and (e) a decrease in burst, tensile, and fold. 


8. Fibrillar Angle 


The fibrillar angle is the plane acute angle between 
the direction of the longitudinal axis of a fiber and the 
direction of the fibrils in a particular fiber cell wall. 
Generally, the fibrillar angle of the central layer of the 
secondary wall is the most important one, because this 
layer contains most of the cellulose, and hence is the 
angle usually considered. 

Iibrillar angle has been found to be correlated in 
some cases with wood strength. Although much more 
work needs to be done to verify the effect of fibrillar 
angle on paper strength, it is believed that small angles 
are associated with higher fiber strength, which in turn 
(other things being equal) is associated with higher 
tear and tensile-related strength. 

Tibrillar angle has also been found to be inversely 
related to tracheid length in some conifers. 


9. Fiber Strength as it Exists in the Wood 


The strength of individual fibers in a sheet of paper 
can contribute significantly to the strength properties 
of the paper. The extent of this contribution depends 
upon the degree of fiber bonding in the sheet, since 
lightly bonded fibers will separate from each other long 
before the fibers themselves are stressed to the point 
of failure. 


Iibers may be reduced in strength in a number of 
ways in the pulping and papermaking operation, most 
notably in the pulping and bleaching steps. Even 
the most selective laboratory procedures for isolating 
fibers from wood have been shown to produce some 
attack on the fiber. Very little is known about the 
strength of fibers as they exist in the wood and how 
much of this strength is lost in separating the fibers in 
commercial pulping operations. However, there is 
evidence that the strength per unit weight will tend to 
increase as the nonfibrillar wood components are 
dissolved away. Again, very little is known about 
inherent differences which may exist between the 
strength of fibers from different types of wood. Chem- 
ical studies, however, have shown that there are 
substantial differences in the ease with which different 
woods can be delignified. 


Selective removal of lignin to preserve the strength 
of the cellulosic structure of the fiber is essentially a 
pulping or bleaching problem. However, the strength 
of the fiber as it originally exists in the wood and the 
accessibility of the wood to pulping liquors would 
appear to be of genetic interest. The stronger the 
fiber is in its original condition in the wood, and 
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the less rigorous the pulping proc- 
ess has to be, the better is the 
chance of producing a strong-fibered 


pulp. 


10. Bonding Strength—Viber-to-Fiber 


While the fiber-to-fiber bonding 
strength obtained in a heet of 
paper is doubtless strongly affected 
by the wood raw material em- 
ployed, it is a stronger function, 
usually, of the chemical and me- 
chanical processing which the fiber 
has undergone in its long path from 
the forest to a sheet of paper. 

It is generally believed that the 
variation in fiber-to-fiber bonding 
characteristics displayed by paper- 
making fibers from different sources 
is a function both of chemical com- 
position of the fiber, and of fiber 
dimensions. It is widely believed 
that the chemical characteristics 
which establish fiber-to-fiber bond- 
ing involve not only the absolute 
amounts of pentose and hexose 
polymers, but the proportion of 
these and the distribution of these 
through the fiber wall. Inasmuch 
as a redistribution of these, as 
well as a change in amounts and 
proportion, may occur during any 
process which separates the fibers 
from the wood, this loss has been 
an extremely difficult matter to pin 
down. We do know that fibers of 
higher hemicellulose content will 
give relatively greater bonding be- 
cause of possible “cementing” and 
swelling actions. The optimum 
quantity of, and balance among, 
the various pentose and _ hexose 
polymers is not known, but there 
are strong indications that “pento- 
sans” are not the sole chemical 
agents responsible for bonding. 

As regards fiber dimensions, we 
do know that fibers with relatively 
thin cell walls will tend to pro- 
duce relatively higher fiber-to-fiber 
bonding, presumably because of 
their greater conformability. 


Il. Knotwood 


Knotwood is generally rather 
dense and, hence, increases the den- 
sity of wood. The response of 
knotwood to pulping is dependent 
on the pulping process. In general, 
however, it does not respond well to 
pulping and may increase screening 
rejects, thereby decreasing screened 
pulp yield, and is therefore unde- 
sirable. 

In the sulfate process, at a given 
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permanganate number (a measure of lignin content), 
knotwood is more difficult to pulp and gives pulp of 
lower yield than normal wood. Knotwood gives sul- 
fate pulp with lower bursting strength, but with higher 
tearing strength and bulk than normal wood. 


12. Reaction Wood 


Reaction wood as a type tends to be undesirable for 
papermaking. However, because it is usually a small 
portion of the total raw material it can be tolerated 
by any of the processes. Commercial pulp quality 
could be affected significantly only if the wood supply 
consisted largely of tops or branches or of bolts from 
an undesirable site or genetic strain. 

The compression wood of conifers is more dense than 
normal wood but also always contains much more 
lignin. Pulp yield on a weight basis is considerably 
lower, but on a volume basis is roughly equal to normal 
wood, at a given bleachability. Cooking chemical 
usage has to be increased and bleaching time should be 
increased because the residual lignin is more deeply 
seated than in normal wood. All pulps from compres- 
sion wood are considerably weaker than normal pulps; 
those made by alkaline processes are tolerably strong, 
those from acid processes are probably useless except 
for “filler pulp. Properly delignified compression 
wood should preduce a gcod dissolving pulp. Compres- 
sion wood produces a much inferior groundwood pulp. 

The tension wood of hardwoods is also more dense 
than normal but possesses a high cellulose and low 
lignin and pentosan content. The wocd therefore 
delignifies and bleaches more easily. Pulp yields 
reflect this situation: yields are very high on a weight 
basis and exceptionally high on a volume basis. The 
low pentosan content and very high cellulose content 
may make tension wood desirable for dissolving pulp 
but, on the other hand, result in chemical papermaking 
pulps with exceptionally low strength, for reasons not 
well understood. 

In strong contrast to compression wood, tension 
wood produces a superior groundwood pulp. 


13. Properties and Proportions of Nonfiber Wood Ele- 
ments 

Vessel members, longitudinal parenchyma, ray 
parenchyma, and ray tracheids are generally thought 
of as having mainly a negative influence on paper 
properties. Epithelial cells are often ignored because 
it is assumed that they are destroyed during pulping. 

Large vessel members are undesirable in printing 
grades of paper because they tend to be pulled out of 
the surface during printing, with resultant poor ink 
impression. In contrast, the other nonfiber wood 
elements cause more difficulty in the paper mill itself, 
particularly with regard to slowing the drainage of the 
stock. 

Ray parenchyma and epithelial cells not destroyed 
in pulping often contain a very large amount of resin, 
which leads to pitch troubles in mill operation, with 
associated high incidence of paper defects. Also, the 
undesirable phenomenon of self-sizing of paper (spon- 
taneous development of resistance to water penetration) 
often occurs if these resin-bearing cells find their way 
into the finished product. It is usually found, how- 
ever, that alkaline pulping removes the resins involved. 

Ray and longitudinal parenchyma cells constitute 
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a major proportion of the fines fraction of paper; 
other characteristic components of the fines fraction 
in the case of hardwood pulps include fragments of 
these cells, of fibers, and of vessel members. 

In conifers, ray volume rarely exceeds 5%, but in 
hardwoods the ray volume may be as much as one- 
quarter or one-third of the total wood volume. Lon- 
gitudinal parenchyma is absent in most coniferous 
pulpwoods but in American hardwoods the volume may 
exceed 15%. 

In pulping, the presence of tyloses in the vessels of 
certain hardwoods is considered undesirable in relation 
to cooking liquor penetration. 


C. ASSOCIATED WOOD PROPERTY AND PULP 
PROPERTY CONSIDERATIONS 


Important Correlations between Wood Properties 


While the properties of interest have been listed and 
discussed one by one, it will be apparent that a realistic 
treatment must describe not only the relationships 
which exist between these wood properties and pulp 
properties, but also any significant interrelations which 
have been discovered between one wood property and 
another. 

Two such relations are prominent. Thus for slash 
pine (Pinus elliottit var. elliottz1) 1t has been established 
that there is a close inverse relationship between fiber 
length and micellar angle, both within and between 
trees, and there are strong indications that this relation 
may apply to many other species. Also in coniferous 
species with prominent summerwood, variation in per 
cent of summerwood appears regularly to be the chief 
factor controlling wood density. 


“Core Wood”’ vs. ““Outer Wood”’ Properties 


It would be difficult also to understand the im- 
portance and influence of the thirteen wood properties 
as reported in section B if one neglected to consider 
how some of these may vary in the wood in charac- 
teristic patterns from the pith outward toward the 
bark. 

Throughout the tree’s bole in species which have 
been studied, there is a rapid change in certain fiber 
and tracheid characteristics as samples are taken 
from the pith to the bark. This change is quite rapid 
for the first several years, then becomes less or ceases 
altogether, depending on the characteristic concerned. 
The region of rapid change near the pith is sometimes 
termed ‘core wood,” and the region further out is 
called “outer wood.” It must be emphasized that 
these are not discrete zones, but grade into each other so 
that no sharp delineation is possible. In some species, 
such as loblolly pine, the wood has a different ap- 
pearance near the pith than further out, nearer the 
bark, and it is possible to make a very crude visual 
separation. 

Wood produced near the pith (core wood) has the 
following characteristics, compared to outer wood from 
the same tree: 

1. Feber Length. Shorter fibers, often 1/2 or V/s 
as long as those in the outer wood, are characteristic, 
The change in length is abrupt near the pith but in 
most species studied there appears to be a continued 


change for a number of years. 


2. Density. In most coniferous species density is 
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Pressafiner Aids in Chemical Recover 


By efficiently squeezing spent liquor out of treated 
chips at a high dissolved solids concentration, the 
Pressafiner minimizes evaporation requirements 
in the chemical recovery operation. 

The Press is easy to install. Position and secure 
unit. Connect power. Hook up conveying equip- 
ment to handle feed and press cake, and pipe 
expressed liquor away. That’s it! 

Extra benefits, such as improved pulp charac- 
teristics and lower refining costs are generally 
experienced. Ask for details. 
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No. 560 Pressafiner at Watervliet Paper Company, Watervliet, 
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HEN the old-established St. Lawrence Cor- 
poration, Limited decided to add a bleach 
plant to its newsprint and kraft liner board 
mill at Red Rock, Ontario, extensive investiga- 
tion resulted in the choice of a Dorr-Oliver Con- 
tinuous 3-Stage Bleaching System. Advantage 
was taken of the local engineering and manu- 
facturing services of Dorr-Oliver’s associated 
Canadian company, Dorr-Oliver-Long Limited, 
which supplied all equipment. 
The washing system comprises three 8’ dia. 
x 12’ face washers, designed for an ultimate 
capacity of 200 tons per day. The first is a 
rubber covered chlorination washer, which 
includes a press roll. The second stage is 
the caustic extraction washer, constructed of 
stainless steel for possible future chlorine 
dioxide service. The third and final stage is a 


<j 3-STAGE DORR-OLIVER WASH- 
ING SYSTEM installed at St. Law- 


rence Corporation, Limited. 


HEATER MIXER (2 supplied) is 
24” diameter, with double shafts 
carrying alternate propelling ; 
vanes and agitating pins. This 


Dorr-Oliver design is recognized 


as the outstanding unit of its type 


in the field today. Reinforced shell 


is stainless steel. 


CHLORINE MIXER has two 18” 
two-bladed adjustable pitch pro- 
pellers mounted on a common 
shaft, providing maximum agita- 
tion and intimate chlorine mixing. 
Glass window provides for visual 
inspection. Flange mounted stuff- 
ing boxes are rubber lined and 


rubber covered. 
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rubber covered hypochlorite washer. All wash- 
ers have double roll dischargers and are in tile 
vats with fibreglass hoods. 

For complete coordination of all phases of 
the bleaching operation, choice was also made 
of a Dorr-Oliver rubber lined chlorine mixer, 
two heater mixers and circulators for the 
caustic and hypo towers. 

This installation is another example of the 
world-wide engineering and equipment service 
offered by Dorr-Oliver to the pulp and paper 
industry. Complete systems or individual equip- 
ment units can be supplied for bleach washing, 
brownstock washing, deckering and thicken- 
ing, screening, recausticizing, sheet and board 
forming, fibre recovery, waste treatment and 
SO, production. For information, write Dorr- 
Oliver Incorporated, Stamford, Connecticut. 
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very low near the pith, increases rapidly for a period 
of 10 to 15 years and then tends to level off. Hard- 
woods show several patterns, but the diffuse porous 
woods tend to have lowest density near the pith. 
Species such as sweet gum tend to increase in density 
for 10 to 20 years, then drop in density. The evidence 
for density variation in ring porous hardwoods is of 
several kinds, some reports even showing highest 
density near the pith. 

3. Cellulose Yields. Studies to date on pine show 
a rapid increase in cellulose yields for about the first 
10 years, followed by a leveling off. Early studies 
show core wood yields of cellulose to be about 7% less 
(on dry weight basis) than outer wood of the same tree. 

4. Fibril Angle. Wood formed near the pith has 
a very large fibril angle, and the angle decreases in the 
bark direction. 

5. Chemical Constituents. Differences have been 
shown in pentosans, hemicelluloses, lignin, and other 
substances, but do not lend themselves to clear interpre- 
tation at this time. 

6. Compression Wood. Studies in pine show core 
wood to have about 50% compression wood. Cause 
and effect are not clear. It is possible that some of the 
core wood characteristics are due to the large amount 
of compression wood. Core and compression wood 
have many characteristics in common, but a notable 
exception is cell wall thickness. 

While most information so far has come from 
conifers, in at least certain hardwood species—including 
some specifically mentioned above—there is evidence 
that several wood properties follow a similar pattern of 
pith-to-bark variation. Too few hardwood investiga- 
tions, however, have been made to permit much well- 
based generalization. 

The characteristics listed here demonstrate how 
important are the wood property differences between 
core wood and outer wood. Core wood is of special 
importance in young trees and top wood, and a high 
proportion of either can materially affect. pulp and 
paper properties. 

It has been suggested recently that variation in 
certain of the core wood properties may be more 
closely associated with distance from the pith than with 
age. Such a relation would favor rapid early growth 
in diameter. Age, in any case, has such an inescapable 
association with core wood properties that age dif- 
ferences should always be taken into account in wood 
property comparisons involving different individual 
trees or different populations. 


Some Comments on the Complexity of Wood Property- 
Pulp Property Relationships Discussed in Section B 


The statements for the several wood properties 
described in Section B sometimes reveal that a single 
wood property has strong correlations with more than 
one pulp property, and that these correlations may be 
positive with one property and negative with another, 

Thus, for instance, fiber wall thickness is related 
directly to volume basis pulp yield and fiber strength, 
and inversely to fiber flexibility. Also, fiber length is 
related directly to tearing strength and inversely to for- 
mation (relative homogeneity of the paper fiber net- 
work). In both of these illustrations an increase up to 
a certain point may be desirable with respect to the 
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directly related pulp properties, but beyond a certain 
level further increase will be undesirable because the 
negative correlation—which happens to be unfavor- 
able—with another important pulp property is then 
being too prominently expressed. In both instances, 
however, it often appears possible to enhance the level 
of the wood property substantially before untoward 
effects are considerable enough to be taken into account. 


Another feature of complexity in wood property- 
pulp property interrelationships concerns the effects 
of fiber dimensions. It is pointed out that the length, 
width, and wall thickness of fibers are interrelated in 
their effects in papermaking in a complex and little 
understood way. It may be added here that in hard- 
woods the ratio, 2¢/w, where t is wall thickness and w 
is lumen width, has been found a useful expression in 
relating fiber dimensions to their conformability in 
papermaking. 


D. HOW MUCH IMPROVEMENT WOULD BE 
SIGNIFICANT? 


While there has been no systematic attempt in the 
individual wood property statements to specify how 
much improvement in the property might be considered 
significant, perhaps it is not too early to venture some 
statements in this regard, not as prescriptions to be 
applied in a tree improvement program without due 
attention to all relevant considerations, but as general 
observations. 


Thus, in many southern pine kraft operations, a 
5% average increase in wood density, through selection 
for this property, would be expected to have a distinctly 
more favorable economic impact than selection applied 
to produce to a 5% average increase in fiber length. 
Also, for most full chemical pulping operations, es- 
pecially if they are followed by bleaching, an average 
reduction in lignin content of as much as 2 to 3% 
would appear to be quite attractive, other things 
being equal. A comparable increase in alpha-cellulose 
content would probably usually be worthwhile in 
chemical pulping because of its favorable effect upon 
pulp yield. 

There is strong agreement in the industry that not 
only good properties, but, in many instances, uniform 
properties should be sought. Perhaps it may be useful 
briefly to explain why this is an important objective 
and how it can be approached by both the silviculturist 
and the geneticist. One of the chief barriers to 
efficiency in the industry is the heterogeneity of (1) its 
product composition and (2) further back, of its raw 
material composition. Thus, the fibers which are 
matted together in a sheet of any specified grade of 
paper are far from uniform in many of their properties. 
Individually, each of the constituent fibers must tend 
either to contribute to or detract from the overall 
quality of the sheet for a specific use. The wood raw 
material, moreover, as it is received from nature, 
before processing, is likewise a complex of materials, 
arrangements, and properties. Some of these features 
exhibit wide variation within the tree, and some show 
important differences when individual trees are com- 
pared. 


These two kinds of heterogeneity work against 
sales and production efficiency. Thus, effective sales 
require a uniform product, and efficient production 
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depends heavily upon uniform processing. But prog- 
ress is made toward both objectives if the day-to-day 
supply of wood to the mill can be managed so as to 
reduce important variations in average wood properties. 

This reduction can be accomplished in three ways. 
One method which is now receiving attention is to 
develop and plant trees which are genetically similar 
as regards the significant wood properties. This 
approach, within certain bounds, seems quite promising, 
though the field has only just been entered. A second 
approach, which has some good, though not com- 
prehensive, experimental evidence to support it, 
is to effect a biological control which will reduce 
important wood property differences between different 
regions within the same tree. This sort of manipulation 


is within the sphere of the silviculturist and, apparently 
to a lesser degree, of the forest geneticist. Study of 
the potential of both methods is being incorporated 
in long range programs aimed at wood quality 1mprove- 
ment. 

A third method, which is relatively simple, currently 
available, and could be adopted by many mills, 1s to 
mix individuals together to obtain the average prop- 
erties or property combinations sought. t . 

From the processing standpoint, a combination of the 
first two methods is the most desirable, but for ap- 
plication in the present and in the immediate future, 
it is the third approach which commends itself. A 
forest manager who is aware of the average wood char- 
acteristies in each of the various stands under his control 

may today often be able to plan 
his harvesting operations so as to 
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furnish the pulp mill with a reason- 
ably uniform average wood raw 
material from relatively large areas, 
for extended periods of time. 

There is a strong trend in pulp- 
ing today toward milder processes 
which retain in the product more 
of the original wood constituents 
and more of their original proper- 
ties. This trend tends to enhance 
the role of the forest biologist in 
seeking effective means to exert at 
least partial control over these 
properties in future forests. 

Even though it is not possible 
today to see far enough ahead to 
predict just what levels and com- 
binations of wood properties will be 
called for in decades to come, the 
individual wood property sum- 
maries given in this report can 
serve as useful guideposts along the 
way for both the geneticist and 
the silviculturist. In the meantime, 
the pulp and paper scientist must 
continue his efforts to assess the 
significance of wood properties for 
various paper products and accord- 
ing to various pulping methods. 
And the forest biologists must also 
press their broad front quest for 
more effective control of the signifi- 
‘ant wood properties as they de- 
velop in the growing tree. 

Lest it might not have been suf- 
ficiently emphasized earlier, let us 
repeat here that a wood property 
which is certified by the pulp and 
paper scientist has only tentative 
status for the forest manager until 
the forest biologist has demon- 
strated by experiment that he has a 
sufficient practical control over the 
environmental and/or genetic factors 
which cause the property to vary. 


E. THE REPORT IN PERSPECTIVE 


The report reveals or implies 
many gaps in the understanding 
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That’s just a sampling of the new 
LIGHTNIN Portable Mixer. It has 
been tested under every conceivable 
condition of use and load. It’s 
ready—in sizes from 4% to 3 hp, 
gear drive or direct drive. And the 
price is right. 

Your LIGHTNIN Mixer represent- 
ative will be glad to show you why 
you can use it to mix fluids better— 
and at lower cost—than ever before. 
You'll find him listed in Thomas’ 
Register and in the yellow pages 
of your telephone directory. Call 
him today. Or write us for descrip- 
tive Bulletin B-520. 


“Lohtam Mixers 


MIXCO fluid mixing specialists 


MIXING EQUIPMENT Co., Inc., 142-m Mt. Read Blvd., Rochester 3, N.Y. 
In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Avenue, Toronto 19, Ont. 


SHOCK OVERLOADS can't damage the 
mixer drive. In gear-drive models, 
GripSpring assembly between gear and 
drive shaft lets gear slip if overloaded 
more than 50%, It's a safety feature you 
never could get before in a portable mixer. 


SAVE COST of a corrosion-resistant alloy with 
this shaft chuck. It's way up out of the tank— 
always above liquid level. It's simple, quick- 
acting. Tighten one screw, and shaft is locked— 
can't come loose unless you want it to. 


NO MYSTERY about the right mixer angle for 
best mixing. Vertical and horizontal indexing 
makes it a snap to describe the right setting so 
everybody understands. 


IN FIXED 
MOUNTINGS, TOO. 
Get the same all- 
new advantages in 
permanent-mounting 
LIGHTNIN Mixers for 
Open and _ closed 
tanks. A complete 
line, sizes from %4 to 
3 hp. For details on 
these, send for Bul- 
Jetin B-521. 


The right move 
Acquaint yourself 
with Dexter’s pulp 

and paper 
processing chemicals. 
Our products are 
backed by years of 
research and 
manufacturing 
know-how 


ae 


of how the complex operations of pulping and paper- 
making are influenced by morphological, physical, 
chemical, and physicochemical variations in wood prop- 
erties. While deeper research penetration into these 
areas is vital to the wood property orientation of the 
forest biologist, it was recognized much earlier to be es- 
sential to improvements which are within the sphere of 
the pulp and paper engineer. As new knowledge be- 
comes available, we may continue to expect the engineers 
of the pulp and paper industry to translate it into tech- 
nological improvements which will often overcome 
more efficiently than could the forest biologist, some 
of the problems which might be considered to be open 
to attack by either approach. 

Also, it should be noted that the relationships be- 
tween different wood properties described in this report 
are sometimes based upon studies of very limited scope, 
not always of what today might be considered adequate 
design, and often involving only one or a few species. 
Investigation of additional species may show new 
relations. Recent study of Araucaria and Agathis 
species, for instance, has shown that in these coniferous 
species, in which summerwood is inconspicuous, there 
is virtually no density variation from pith to bark. 

The present effort is but a first attempt to summarize 
available information in a wide field of cooperative 
concern. Our views in some fundamental areas in 
pulping and papermaking and in wood research are 
currently undergoing vigorous experimental attack. 
New information will probably require revision of this 
report before long. The committee particularly wel- 
comes criticisms and suggestions. 
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In this first edition, an effort has been made to include 
available information on both the coniferous and the 
hardwood species which are important as sources of 
pulp. The southern pines, however, have so far 
attracted the strongest focus in wood property improve- 
ment in this country, and the report therefore somewhat 
reflects this circumstance. 


F. PARTICIPANTS 


More than 20 Forest Biology Committee members 
gave substantial aid in compiling this report. It 
was initiated under the Subcommittee No. 2 chair- 
manship of Peter T. Lannan, Jr. Current and former 
subcommittee members who participated actively are 
named below. 


Pulping and Papermaking; L. A. Hiett, M. G. Lyon, D. J. 
MacLaurin, M. N. May, B. K. Mayer, Secretary, F. E. Pollock, 
J. R. Salvesen, R. J. Seidl, R. F. Sultze, Jr., and E. F. Thode. 

Forest Biology; R. M. Echols, vice-chairman, P. N. Joranson, 
chairman, H. L. Mitchell, M. Y. Pillow, T. O. Perry, F. F. 
Wangaard, and B. J. Zobel. 

Woodlands Operations and Research; C. H. Driver and P. T. 
Lannan, Jr. 


Others who contributed importantly were L. Besley, 
K. W. Dorman, I. H. Isenberg, G. R. Sears, J. E. 
Stone, and J. A. Van den Akker. 

Participants represented a number of pulp and paper 
companies, the government services, and educational 
and research institutions. 

This report includes, in addition to information from 
published research, also some derived from unpublished 
research. Where judgments based upon personal 
experience or unpublished research have been expressed, 
these have been worded as faithfully as possible and 
regularly submitted for critical review in an effort to 
present authoritative current opinion. 

A bibliography of the world literature dealing with 
environmental and genetic effects on properties which 
are important in pulpwood is being prepared by the 
Subcommittee No. 1, on Bibliography, of the TAPPI 
Forest Biology Committee, under the leadership of 
Philip R. Larson, chairman. It will take the form of a 
selective abstract bibliography, and is soon to be 
published. 


45th 
Annual Meeting 


TAPPI 


Hotel Commodore 
New York, N. Y. 


Feb. 19-23, 1961 
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Appetizing letterpress...on 


Smell the sticky buns? The scented ink merely heightens the 
illusion created by the combination of superb letterpress 
printing and the flawless printing surface made possible by 
the RHOPLEX 100% Acrylic emulsion binder in the paper 
coating. RHOPLEX is thermoplastic, flows and levels uni- 
formly and buffs to a very high gloss under the heat and 
pressure of the calender rolls. Low viscosity of RHOPLEX 
emulsions permits high solids formulations which are easy to 
handle and to apply uniformly. RHOPLEX emulsions are ideal 
binders for coatings on both printing papers and paper board. 


Illustration courtesy American Stores Co. 


*-coated stock 


Write for the 16-page booklet, ‘SRHOPLEX 
Acrylic Emulsions in Paper Coatings’, for 
full formulating information. 


Chemicals for Industry 


ide ROHM €& HAAS 


COMPANY 


THE RESINOUS PRODUCTS DIVISION 
Washington Square, Philadelphia 5, Pa. 


in 


Paper sculpture by Giuseppe Bagg! 


Pulp from Gottesman means... 


SERV 2 


Bleached and Unbleached Sulphite Bleached Hardwood + Groundwood 
Bleached, Semi-Bleached, and Unbleached Kraft | 


sis GOTTESMAN woop 
ORGANIZATION 


PULP 
Established 1886 PAPER 


EXPORT 


<Ene> 


Gottesman & Company, Inc. * Central National Corporation 
Central National Commercial Company, Inc. 
100 Park Avenue, New York 17,N. Y. 


Gottesman & Company Aktiebolag, Stockholm, Sweden « Central National-Gottesman Limited, London, England - Representatives in 55 Leading World Markets 
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THIS 


GIANT ROLL 
HAS 


e NO DOCTOR 

e NO WIPE 

e NO SHOWER 
NO SPRAY 


Eliminate Doctoring in Press Operations ! 
Use MANHATTAN “SELF-SKINNER’” Rolls 


No doctor, no wipe, no shower, no spray—Manhattan ‘‘Self- : + 
Skinner” Press Rolls operate at top machine speeds without © Quality Finish 
doctors! Only the special paper-repellent composition and cushion- 


like nip ofa Manhattan “‘Self-Skinner”’ Roll can assure these advan- @ More Water Removal, 
tages on your paper machines: Less Cost 

From web to dryer—wherever “work” rolls are required for 

critical functions —Manhattan Rubber Covered Rolls are your e Increased Felt Life 
assurance of top machine performance at lower operating costs. 

Let a Manhattan roll specialist show you how to meet top © Fewer Breaks, 
production standards—get ‘‘More Use per Dollar’’—with Less Down Time 


Manhattan Press and Suction Press Rolls, Rub-Roc, Sham-Roc, 
Self-Skinner and Coating Rolls, Sealed-End Couch Rolls and 


Marblex Table Rolls. 
ROLL COVERING PLANTS AT PASSAIC, N.J. © NEENAH, WISC. ¢« N. CHARLESTON, S.C. 


@ More Production 


ENGINEERED 
RAYBESTOS-MANHATTAN, INC. Sone 
MANHATTAN RUBBER DIVISION, PASSAIC, NEW JERSEY . . . MORE USE 
PER DOLLAR 
67 A 
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PETROTHENE® RESINS FOR FILM AND COATING. Capacity of this U.S.I. plant at 
Houston, Tex., is being expanded to 200 million pounds of polyethylene per year. U.S.I. 
also produces 100 million pounds of polyethylene per year at its Tuscola, Ill., plant complex. 
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U.S.I.’s MANY PLANTS PROVIDE 
AMPLE SUPPLIES OF PAPER CHEMICALS 


for pulping 
for converting 
for packaging 


From chlorine and caustic for bleaching pulp—to 
polyethylene resins for coating paper and board— 
U.S.I. is a dependable source of chemical products 
for the paper industry 

With two chlorine and caustic plants at Hunts- 
ville, Alabama—conveniently located in relation to 
a large number of pulp and paper mills—U.S.I. can 
offer rapid delivery and prompt technical assistance 
on these products. Liquid chlorine is available in 
tankcars. Commercial grade 50% caustic soda is 
shipped in tankcars, tank trucks, barges. 

Two other important paper chemicals—sodium 
peroxide and ammonia—are also available from 
U.S.I. Sodium peroxide is produced at Ashtabula, 
Ohio; ammonia at Tuscola, Illinois. 

With U.S.I.’s latest polyethylene resin plant 
expansion at Houston, Texas—and facilities at 
Tuscola, [llinois—the company’s total polyethylene = _— 
capacity will soon reach 300 million pounds per AMMONIA is made at this U.S.I. plant at Tuscola, Hl. Poly- 
year. This will make U.S.I. the world’s second ethylene resins are also produced at Tuscola by U.S.I. 
largest producer. 


As part of the company’s program to assist poly- 
ethylene customers, U.S.I. has come up with signifi- 
cant developments in resins for the paper industry. 
For example, PETROTHENE® 205-15—one of four 
new U.S.I. resins for paper coating—exhibits greater 
ereaseproofness at any given coating weight than 
other resins of similar melt index and density. All 
four resins are tailored for high adhesion, and 
reduced neck-in, smoking and polymer build-up at 
the die. 

U.S.I. has also pioneered the new technique for 
producing crystal-clear cast polyethylene film, and 
has just released new resins for this purpose. More 
and more converters are packaging with poly- CHLORINE & CAUSTIC SODA. One of the two U.S.I. plants at 
ethylene now that the clarity problem has been Huntsville, Ala., producing these basic chemicals for the pulp and 
solved, because of the enhanced shelf life which this paper industry. 
film gives to paper products. 

U.S.I. has a pulp-to-package interest in the paper 
industry’s growth. To take advantage of our 
research and development work, large capacity, 
prompt technical service, write or call your nearest AE Be RE a PI aa 
U.S.I. sales office, or company headquarters in $5 Pack AveuNaw VOL T6 NLY: 

New York. Branches in Principal Cities 


JNpusTRIAL CHEMICALS CO. 


CHLORINE * CAUSTIC SODA * SODIUM PEROXIDE AMMONIA * PETROTHENE® POLYETHYLENE RESINS 
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Foxboro Dynalog .,.. 


corders give operators continuous chart 
records of the Magnetic Meters linear out- 
put. Like the flow meter, Dynalog record- 
ers seldom require maintenance. 


T0A 


Crown-Zellerbach Antioch, Calif. uses Foxboro M 


ing fir and hemlock stocks. Rugged meters are inst 


St. Regis Paper an 


Jacksonville, Florida. St. Regis uses 5 


pany, 


Fox- 
boro Magnetic Flow Meters in its stock 


refining system. Meters are 6” in diameter. 
System was installed in 1956. 
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Pulp stocks, chemicals 
no liquid 


is too tough for the 


agnetic Meters for blend- 
alled outdoors — need no protective housing. 


Riegel Paper Corporation, 


Acme, North Carolina. Riegel has several 
Magnetic Meters in its mill. The 8” meter 
shown above measures broke flow in their 
pulp stock blending control system, 
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dditives, dyes... 
oxboro Magnetic Flow Meter 


hundreds of successful installations 
reported by America’s leading mills 


Introduced six years ago, the Foxboro Magnetic Flow Meter has 
proved its superiority for measuring the toughest pulp and paper 
mill liquids. Pulp stocks, mud slurries, starch, liquors all flow right 
through the meter without plugging up. 


That’s because the Magnetic Meter has no flow restrictions of any 
type. No taps to get plugged or frozen, no seals or purges, no moving 
parts of any kind. Measurement is made by electrodes flush-mounted 
in corrosion-proof meter wall — then transmitted by electric cable 
to a Foxboro Dynalog* electronic recorder. System accuracy is =1%. 


Foxboro Magnetic Flow Meters have solved some of the paper 
industry’s toughest measurement problems. Ask your Foxboro field 
engineer to show how it can help with yours. Or write for Bulletin 


20-14. The Foxboro Company, 7811 Neponset Avenue, 
Foxboro, Mass. 


*Reg. U.S. Pat. Off. 


OX BOR 


REG. U.S. PAT. OFF. 


sulf States Paper ,,,. 


oration, Demopolis, Ala. Gulf States uses 
his 2” Magnetic Meter to measure chlor- 
ne dioxide flow. This highly corrosive 
hhemical has no effect whatever on the 
Magnetic Meter. 


International Paper 


Company, Corinth, New York. At Inter- 
national Paper, Foxboro Magnetic Meters 
allow one operator at a central panel to 
blend 5 pulp stocks — as well as additives 
and dyes — accurately and continuously. 
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Scott Paper oo mpany, 
Chester, Pa. Scott has a total of 9 Foxboro 
Magnetic Flow Meters. The first installed 
on a bleach line over 6 years ago, has 
required maintenance only once a new 
vacuum tube for its Dynalog recorder. 
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Whiteness to burn...thanks to TITANOX:? 


7887 


It’s easier to throw dirt out than it is to wash it oxt. 
And it’s easier to maintain the right whiteness, 
brightness and opacity of lightweight disposable 
paper products —towels, facial tissues, napkins and 
many others —if you use the right kind of TITANOX 
white titanium dioxide pigment. 

TITANOX-A-WD, anatase TiOs, is generally pre- 
ferred for beater pigmented papers especially where 
the pigment is first slurried with water. The easy 
dispersion and low water absorption of this pigment 
make for easy handling and production efficiency. 
And—in addition to lasting whiteness and bright- 


TITANIUM PIGMENT CORPORATION 


SUBSIDIARY OF NATIONAL LEAD COMPANY 


ness—TITANOX-A-WD provides high opacity at 
low pigment loadings. 


However, TITANOX-RA-50, the truly multi- 


purpose rutile TiO2, or TITANOX-A, anatase TiOz, 
may be better suited to your particular opera- 
tion. One sure way to find out is to get in touch with 
our Technical Service Department. They'll be glad to 
discuss the type of TITANOX that will give you the 
best value for your pigmentation dollar. Titanium 
Pigment Corp., 111 Broadway, New York 6,N. Y.; 
offices and warehouses in principal cities. In Canada: 
Canadian Titanium Pigments, Ltd., Montreal. 
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AHCO hae the anewer! 


A low foaming surfactant which confers ex- 
cellent rewetting properties. Also, ideal for — 
cleaning felts when low foaming is desired. 


promotes good flocculation and quicker set- 
tling of finely divided solids in aqueous 
suspensions. 


provide quick and thorough wetting and 
effective detergency action. 


(ually 
PRODUCTS | 
[nlegily 
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contributes to improved printability and lus- 
ter; reduces dusting. 


facilitates applications of paper coating and 
improves quality of the finish. 


provides outstanding efficiency as an assist- 
ant in pulp deresination processes. 


these and others to help solve your emul- 
sifying problems. 


Ask your AHCO Representative for trial 
samples today ... and see how AHCO 
paper auxiliaries can help you achieve 


more effective results in your mill. 


ARNOLD, HOFFMAN & CO., INCORPORATED 
55 Canal Street, Providence, Rhode Island «+ Est. 1815 
A Subsidiary of Imperial Chemical Industries Limited, England 


West Coast Representative: Chemical Manufacturing 
Company, Incorporated of California 


Wheat straw fibers 


EMPAQUES DE CARTON TITAN S.A.. 
MONTERREY, MEXICO 

Under a package contract, we supplied 
principal equipment and start-up assist- 
ance for the recent expansion of this 
mill to produce 60 metric tons per day 
of unbleached wheat straw pulp for 
corrugating medium. Straw processing 
and pulping in a Pandia Continuous 
Digester is accomplished in this com- 
pact, semi-enclosed installation. 


These Latin American projects are but two of the 25 
pulp and paper mills throughout the world for which the 
Parsons & Whittemore-Lyddon Organization has pro- 
vided full or partial planning, technical, economic, and 
construction services. Twelve different papermaking 


PAPELERA PULPA-CUBA S.A., TRINIDAD, CUBA 


This new integrated pulp and paper 
mill produces 100 tons per day of high 
grade bleached and unbleached papers 
from sugar cane bagasse fiber. Our Or- 
ganization supplied this project with 
technical assistance and the major pro- 
duction equipment including a Horkel 
System for depithing and cleaning the 
raw bagasse, a Pandia Continuous 
Digester and the Black-Clawson four- 
drinier paper machine shown here. 


Completely depithed bagasse fibers 


fibers are utilized among these projects. We even super- 
vise start-up and train local operating personnel, and 
can arrange for sale of the output on world markets. For 
literature and full information on how our services can 
benefit your mill projects, write our nearest office. 


THE PARSONS & WHITTEMORE—-LYDDON ORGANIZATION 


World leaders in the development of pulp and paper mills for the use of local fibers 


5 Rue Jean Mermoz, Paris 8°, France 
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llied 


hemical 


NEED NOT ALWAYS 


COST MORE 


Paper board for milk cartons, ice cream containers 
and other food packaging can now be dyed with 
National® Certified Colors ... at no increase in 
cost as compared with conventional dyes! 


Since they are already certified for use in food, 
FD&C colors present no transfer problem. Econ- 
omical application techniques were developed by 
National Aniline research, a result of our unique 


Atlanta’ Boston Charlotte Chicago — Dadlas 
Los Angeles Philadelphia’ Portland, Ore, Providence 
In Canada; ALLIED CHEMICAL CANADA, LTD., 
1450 City Councillors St., Montreal 2 
Distributors throughout the world. For information: 


NATIONAL ANILINE DIVISION 

40 RECTOR STREET, NEW YORK 6, N.Y. 
Greensboro 

San Francisco 


100 North Queen St., Toronto 18 


ALLIED CHEMICAL INTERNATIONAL © 40 Rector St., New York’, N. Y. 


experience in coloring both foods and paper. 


Working with conventional dyes as well as certi- 
fied colors, we are engaged in intensive research, 
independently and in cooperation with the chemi- 
cal and paper industries, to solve the many 
problems that still exist in coloring food papers 
under the Food Additives Amendment. 


We will be pleased to assist you any way we can. 


Write for this 
free booklet 


2B 


safe 
COLORS 
for 
food 
papers 


# 
4 


FOR LONG SERVICE 


The user-benefits this Orr felt is providing at The Mead 
Corporation’s board mill in Cincinnati are typical of Orr ; 
felts everywhere. 
Custom engineered to your exact specifications, these 
quality felts assure good finish and long life on the ma- 
chine, greatly reducing downtime and maintenance costs. 
That’s why so many papermakers specify Orr. 
For complete information, check with your Orr rep- 
resentative or write us direct. 


ORR FELT & BLANKET CO. 


PIQUA, OHIO 
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DRINKING 
STRAWS 


NE = STOP for packaging adhesives from Borden! 
&y Fi O P P Xr INT G Bags, cartons, cases, cups, films, foils, labels, 


laminates . . . whatever your bonding requirements, there is a Borden adhesive designed to 
provide operating advantages. Each grade has been perfected in Borden’s research and 
development laboratories, and proven by performance in production applications. 


Consider Borden when looking for the right packaging adhesives . . . Borden know-how 

is available to help you do a better job. Write for 

a copy of Borden’s Packaging Adhesive Index: The ne BORDEN By, 
Borden Chemical Company, Resins and Chemicals CHEMICAL — 
Dept. T-110, 350 Madison Avenue, New York 17, N.Y. COMPANY § ©TBC 


© The Borden Company 
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SUGGESTIONS ON THE CARE OF FILLED CALENDER ROLLS 


Storage Problems And 
Running-In of Green Rolls ... 
Repairs — Embossing Rolls 


When a roll is received it has been ground 
ready for use and should be run-in as soon 
as possible, because if stored too long its 
shape will alter. 


STORAGE OF CALENDER ROLLS 


Always support a roll by the journals or the 
heads; never rest it on its face; for it will 
not only rot if the area is damp but the 
filling will expand and put undue pressure 
on the heads. Also, where the face contacts 
the floor a flat line develops, often not noted 
until the roll is required. Long, heavy 
rolls, supported by the journals or heads, 
may in time run out at the center due to 
the weight of the filling on the shaft. To 
avoid this, rotate the roll 180° weekly. 


If a roll sags from storage, put it into the 
calender and run at no pressure until it gets 
back into line. Don’t try to remove this run- 
out by turning, as the run-out will appear 
again later. 


RUNNING-IN CALENDER ROLLS 


A green roll deteriorates rapidly unless it has 
a good crust. While all “Holyoke” Rolls are 
ground before shipment, this does not pro- 
duce the crusted surface needed for satis- 
factory service and long life. This is achieved 
by running the stack, as described below, 
when a green roll is first installed. 


The rolls should be washed down lightly 
from time to time with a 3% soap and 
warm water using a pure soap such as 
Ivory. Do not use much water but wash 
down lightly and frequently. Use light pres- 
sure. The washing of the rolls will assist in 
getting the fibre rolls to conform with the 
chilled iron rolls. After washing down, the 
rolls should be run dry to allow them to 
crust over. Pressure should be applied gradu- 
ally during the period over which the crust 
is developed and heat added to the chilled 
iron rolls if possible but not in excess of 
140° F. Continue with this procedure until 
rolls have developed a high finish and are 
thoroughly dry. 


REPAIRING CALENDER ROLLS 


In some cases where rolls have broken out 
it is possible to replace damaged filling. The 
rolls must be returned to the manufacturer 
for this procedure. 


GENERAL CARE OF 
CALENDER ROLLS 


Narrow webs damage rolls if run any great 
length of time because the fibre roll runs 
high at the ends of the web and as a result 
the fibre will burn. The common practice to 
avoid this difficulty is to shift the narrow 
web from side to side in the calender. Oil 
will cause fibre fillings to rot; oil soaked 
fibre rolls will produce a different finish from 
oil-free material. 


With some fibres, a roll which has marked 
can be repaired by repeating the procedure 
for running-in the roll. If this fails, apply 
wet pulp to the marks leaving it overnight 
and run them out the next day. If they still 
persist, turn them out, taking a %” to 14” 
chip so as to get well below the mark. If 
marks are sanded out the fibre where the 
mark occurred will come back, producing a 
high spot and eventually burn or break out. 
Actually, sanding is not recommended if it 
is at all possible to get rid of high spots by 
turning the roll. The only time sanding can 
be done safely is when it is necessary to 
relieve high ends of a filled roll. 


T8A 


When turning rolls, either a diamond point 
or carbide tool (type K-8 Kennametal or 
equivalent) is recommended since they are 
hard and their edge will not wear unduly 
while turning the complete face. Type TSC 
carbide boring tool is very often used; being 
reground so as to produce a round-nosed tip 
with a radius of approximately one-half of 
an inch. 


RUNNING-IN EMBOSSING ROLLS 


Apply with sponge 3% soap solution on the 
engraved steel roll allowing the water to 
become trapped in the nip. As the roll dries 
out add more water (the roll will dry out 
rapidly when first run-in due to incomplete 
roll contact). This process should be repeated 
until the design is well established in the 
fibre roll. Pressure should be increased grad- 
ually during this run-in process as depth of 
design increases. 


Once full design is achieved run with full 
pressure without application of water until 
roll is dried out and crusted over. When 
crusted over, if design is fully run in, the 
fibre roll will have a high finish. Where heat 
is available in the steel roll, the drying and 
crusting of roll will be accelerated by apply- 
ing heat. Do not run heat over 140° F. 


A good indication of when a roll is fully 
run-in is that the engraved roll will be clean 
and shine to full depth and face of the 
engraving. Do not try to rush the running-in 
of the fibre roll. The time required to run-in 
a fibre roll varies considerably from pattern 
to pattern. The machine should be run at 
slow speed. 


A pamphlet incorporating these suggestions 
on the handling and care of filled calendar 
rolls may be obtained from the Holyoke 
Machine Company, Holyoke, Massachusetts. 


‘HOLYOKE’ 


ROLLS 


ESTABLISHED 


1863 


Calender * Napkin © Schreiner « Embossing * Steel * Fiber 


Wool Felt * Cotton and Wool ° Paper Filled * Combination 


Porcupine * Stainless Steel Supercalender * Cotton Filled 


Husk * Special Purpose * Brass © Roll Grinding © Roll Repairs 


HOLYOKE MACHINE COMPANY 


HOLYOKE 3, MASSACHUSETTS 


CALENDER, EMBOSSING, FILLED and METAL 


ROLLS for INDUSTRY 


WATER FILTRATION EQUIPMENT 


ese 
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WHY CONVERTERS BUY MORE 


THAN ALL OTHERS COMBINED 


For Foil, Film, Paper, or Paperboard Lamination 


Inta-Roto Jaminators are precision machines, and 6 | Inta-Roto laminators are built on the unit principle. 
precision equipment is a must for sustained high By this method, the machine can be modified to 
speed Jamination, for quality lamination, and for meet added requirements of production and other 
laminated materials that can be processed further units may be added at a later date, 

on other high speed machines, . 


Inta-Roto Jaminators are designed for laminating 
with aqueous or solvent type adhesives or with 
hot melts. 


2 Constant, accurate maintenance of proper tensions, 


plus precision in adhesive application, give Inta-Roto 


ami ‘s producti needs of 1000 feet per min- peas , 
ee ir neta aE ane al ee act ala \lthough Inta-Roto makes equipment for the giants 
ute, with full quality control. of industry, it gives every bit as much attention to 


\ 
the detailed needs of the smallest converter, 
Your Inta-Roto Jaminator is completely assembled 
at our plant before shipment, for a test run using For further information about laminators for your par- 
your materials; and at this time we check your men ticular operation, write: 
out on the running of the machine. 


Inta-Roto ships the complete machine. There are no 
parts to wait for from various points in the country 


y . . ] fey oo . nth nhr 
You can assemble it at once and thus get into pi 


MACHINE COM 


: PANY, INC 
P.O. Box 454, Byrd Airport, Rich 


mond 3, V 


duction faster. 


]  Inta-Roto offers independent machines for crate Telephone: REpublic 7-418] 
= Jaminating operations, or in-line units for use with | Mopulaciurers of vologrevore arecees lamina. | 


i i j j al f * oy A i jee soehes 
tae, Bebe beni ont nel Qoaeaunays a, ae tors, slitters, rewinders and other precision _ 
AVE Oly cn nang SNL 8 machinery for the converter. eS a 
the same operation. Cee ey 
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Ready for the roll. Notice the absence of a shaft. Roll is moved in between lifting 
arms which are then lowered and closed under pressure and then elevated to unwind- | 


ing position. 


LANGSTON SHAFTLESS 
UNWIND STAND 


Boost your production... 
reduce your slitting and rewinding costs 


One man can load the heaviest roll. No heavy 
shaft to handle. No cone tightening. No couplings 
to engage. No crane lifting. Just pushbuttons. 
This is the Langston standard shaftless unwind 
stand for rewinding and converting applications. 


You not only save time, you also get better un- 
winding. Roll can be positioned laterally by push- 
button control—even when the machine is run- 
ning. It’s held firmly under pressure for complete 
safety throughout the unwind. Several braking 
arrangements can be provided to handle a wide 
range of grades and conditions. Available extras 
provide for handling very narrow rolls; for con- 
stant tensioning; for automatic braking of idler 
rolls; for automatic web alignment and side 
register control; for web oscillation; and for 
local or remote control. 


This new Langston shaftless unwind stand can be 
Easy, fast, completely safe. One man does everything. Operating push- used with any make of slitter. Available for maxi- 


button controls, he closes lifting arms, elevates roll, sets brakes. mum roll widths from 36 to 140 in. and diameters 
from 14 to 84 in. For complete information, write 
Samuel M. Langston Co., Camden 4,N. J. 


os 
SHEAR CUT ak CUT 
e, 
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Shawinigan GELVA® polyvinyl acetate emulsions 


When toughness and rigidity are properties necessary in 
your molded pulp products investigate GELVA emulsions. 
Substantially increased strength and stiffness can be ob- 
tained with relatively small quantities of emulsion. The 
chart, right, presents data based on laboratory tests per- 
formed with three GELVA emulsions representative of Shaw- 
inigan’s diversified line. 


Shawinigan’s products for paper applications include 
both GELvA polyvinyl acetate emulsions and resins and 
GELVATOL polyvinyl alcohol resins. A wide variety of stand- 
ard grades is always available. Shawinigan’s research staff 
and laboratories are ready to assist you with formulations 
for special applications. Write to Shawinigan Resins Cor- 
poration, Dept. 8S, Springfield 1, Massachusetts. 


GELVA® polyvinyl! acetate emulsions by 
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SALES OFFICES 


% Resin 
add-on (dry) 


Control — no resin 


additive 0 
Gelva Emulsion S-51 10 
Gelva Emulsion C-3 10 
Gelva Emulsion S-55 10 


ATLANTA 


CLEVELAND SAN FRANCISCO 


CHICAGO 


Flexural 

Strength Relative 

Ibs/in? —_ Rigidity 
3000 1.00 
6330 1.97 
5520 ht 
4480 1.43 


GREENSBORO 


LOS ANGELES 


Gain 
in weight 
24 hrs water 
immersion 
MEDINAG, 


240% 
115% 
140% 
136% 


NEW YORK 
ST. LOUIS 


‘SHAWINIGAN 
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KEYS TO EFFICIENT 
PRESSURIZED REFINING 


1. Parallel feed 


2. Floating rotor shaft assembly 3. Twin refining surfaces 


. Compact, 
accessible 5. Hydraulically 
automatic controlled 
controls refining head 


6. Easy access and minimum maintenance 
7. Wide choice of plate designs 
8. Choice of 26”, 34” or 42” size 

with motors up to 1250 horsepower 


SPROUT-WALDRON PRESSURIZED REFINER 


twice the normal capacity in a single unit 


9. Rugged, dependable construction 


Those in the know were quick to choose ee 
THE NEW PRESSURIZED “SPROUTS” ok P 


Consolidated Water Power & 


Paper Co. 

Here is a different ty be stock preparation refiner designed for Oji Paper Company, Ltd. 
superior quality control, low operating costs and minimum main- Kimberly-Clark Corporation. 
tenance. The paral lel Ree rica serves twin refining sur- Tammerfors Linne-Och Jern- 
faces, giving twice the capacity of single disc units. Key to refining fak 
accuracy and dependability is the floating rotor shaft disc assem bly Manutaktur, A.-B. 


which rotates between the fixed and hy draul ically controlled mov- Manchester Paper Board Co., div of 
able heads. The flow of pulp is equ: lly distributed between both 


sets of plates, assuring uniform refining and even plate wear. If Federal Paper Board Co. 


you are looking for mechanical simplicity, high production and uni- 


form quality, plus low operating and maintenance costs—get the * over 13,000 connected horsepower 
facts on the Sprout-Waldron 20”, 26”, 34” and 42” pressurized re- o 


finers. Bull cae available on request. 


SH] SPROUT, WALDRON & CO., INC. 


hil A uN cy) 5 Ethene 
E/209 SINCE 1866 REFINERS » CONVEYORS « FEEDERS 


lA e e e 
e SCREENS +* MIXERS »* DRAINERS ¢ FIBER PRESSES « STOCK PROPORTIONERS 
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Don’t Tackle Alligator ing” 
with a Blunderbuss! 


Among the conditions that can interfere with the printability 
of coated paper is patterning—or “alligatoring” as it is 
sometimes called. This surface mottling may pass unnoticed 
until the paper is printed, then show up clearly in screened 


; ae 
and solid-color areas. When you convert starch yourself, ABR a) 
: eae On, somes : . Bz 

you risk “‘alligatoring’’—and rejected orders because of it. PS SOA Eas 


yan 

Fortunately, this condition can be avoided with starch KK WK VA 
derivatives, the Penford Gums, the modern approach to 
coating problems. Modern because a Penford Gum is made 
to order for your needs, to strictly controlled viscosities, 
and is uniform all the way through. The strong adhesive 
quality of Penford Gum allows the use of less binder and 
more pigment, while its improved dispersing property 
distributes pigment effectively. And because of Penford 
Gum’s exceptional bound-water content, the coating re- 


mains on the surface long enough to be leveled uniformly. p= 
These are just a few of the reasons why you get 

stronger, more even coatings with Penford Gum and 

hence greatly improved pnntability in your sheet. One of PE 

our technical service representatives will be glad to come MICK & FORD, LTD. 

to your plant to show you how Penford Gum can help PEOITHINDT AV ENURENEOVORK STR. 


, 1 increasing costs. Call or 1531 MARIETTA BLVD., ATLANTA, GA. 
you improve your paper without inc g Le My 
write Penick & Ford today. 18 CALIFORNIA ST., SAN FRANCISCO 11, CALIF. 
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You also get impartial 


_ advice — for ERKOTE 


protective coatings 
include mastics, 


paints, synthetics 


and plastics ! 


plication mean no 
ERKOTE Mastics 
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For primary refining at low power... 


ones Vertiflex’ 


Vertiflex requires minimum floor space. Available in two disc sizes — 48” (shown here) and 34”, 


appicatin..... Chip Shredding 


High quality pulp with extremely low waste and fibre damage, substantial 
savings in alkali used, increased yield, decreased screen rejects and lower 
recovery system loading — those are the results from this efficient Jones 
Vertiflex chip shredding installation. And energy required to process more 
than 2000 B.D. tons per day is just over 14 HP days per ton! 

Full size chips are fed to the Vertiflex by belt conveyors from two chip 
silos. Resulting “shreds” are as long as the original chips, but greatly 
reduced in cross section. 

Other applications on which the Jones Vertiflex will perform with out- 
standing efficiency include cold caustic chips, high yield pulps, bagasse, 
high density bleaching and denoodling. For full details write to E. D. Jones 
Corporation, Pittsfield, Mass. 


Teeth in vertically mounted rotating disc 
inter-mesh with teeth in opposing sta- 


tionary plate mounted in Vertiflex cover. 
YA] Clearance is easily adjustable and disc 
life is high since there is never any metal- 


a 

ee 

& to-metal contact. Teeth shape and arrange- 
Represented in Canada by a ments are varied to fit the application. 


PULP MILL EQUIPMENT AND 
STOCK PREPARATION MACHINERY 


The Alexander Fleck Ltd, 
75 Spencer Street, Ottawa 
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CLINTON 
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... formulated to fit your specific application 
... with unvarying uniformity! 


You get what you want and need— made to your specifications 
and designed to solve individual adhesive problems in your 
plant—when you get together with Clinton. And once you 
decide on a Clinton dextrin or combination, a whole area of 
worry disappears for you. Because you’re sure of getting the 
same uniform quality from then on... no matter how large 
the quantity you order. 

A Clinton Technical Sales Representative welcomes the op- 
portunity to be of service to you. If you have a dextrin prob- 
lem, your local Clinton Man will be happy to arrange a meeting. 


geeecces S010 00 O10 010 01010 0.0) 010.06 6100 0 0 0.010.010 010 66/010 010,0,0)010 01000101010 010 010 00.010:6.010)0 0, 60 eo visisisice cies vlelsieieeisia clelatainin 
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CLINTON CUSTOMIZED DEXTRINS 
FOR PAPER APPLICATIONS 


Pe ecccceses 


Use them for... 
Coating « Laminating « Bag Adhesives 
Spiral Tube Winding 


Carton and Case Sealing 


Cee eeercreressssccesese 


Envelope Adhesives e Animal Glue Extenders 


Clinton Corn Research Center... : Gummed Tape, Paper and Labels 


starting point of your customized dextrins. 


POOP OOOOH ESE O EHH O EHO E EEE ODODE OE HOE e OE eeeeneees 
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...amproving products from corn for over 50 years 


CLINTON CORN PROCESSING COMPANY CLINTON, IOWA 
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things to do 
NOW! 


Slime formation in pulp and paper mills is an an- 
noying situation any way you look at it, but at 
times and under certain operating conditions this 
problem can become all the more acute. 

Whether chronic or acute, you can do some- 
thing about the slime problems in your mill... 
NOW ... through the use of an effectively planned 
program of microbiological control .. . ONE of the 
many services offered by Betz Laboratories. 

For over 35 years, Betz has provided specialized 
consulting engineering service to the paper in- 
dustry including the use and application of 


e slime control agents 
pitch dispersers 
anti-scaling agents 
retention aids 
filming amines 
corrosion inhibitors 
e deinker aids 


Like to know more about the Betz approach of 
microbiological control in pulp and paper mills? 
Bulletin 592 contains the facts. Write for a 
copy today. 


Betz LABORATORIES, INC., 
Gillingham & Worth Streets, Philadelphia 24, Pa. 


In Canada: Betz. LABORATORIES LIMITED, 
Montreal 1. 
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Multi-unit truck trailers 


Lots of 6, 8 or 10 containers 
securely clamped in place on 


Single-unit tank car specially designed truck-trailer. 


16-, 30- or 55-ton capacity. Cars 

are lap-welded steel construc- 

tion. Only opening is in dome 
which contains all valves. 


One-ton containers 


Steel construction with approved 
valves. Completely inspected, re- 
valved and repainted for each trip. 


Your source of Liquid Chlorine is the most important thing about it! 
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Originating at Muscle Shoals, Ala. and 
Houston, Texas. The most modern, most 
economical shipping on inland waterways. 


Tappi 


Multi-unit tank cars 


Transports 15-ton containers, 
securely clamped in position. 


600-ton barges 


Freight paid only on the 
chlorine—a big saving. 


100- or 150-lb. 
cylinders 


Seamless steel construc- 
tion, fitted with I.C.C. 
approved valves. Each is 
inspected, re-valved and 
repainted for each trip. 


From Diamond, you get Liquid Chlorine where you want it... when you want it... 
in the quantities you want... at the lowest shipping cost ...safeguarded by the most 


highly skilled technical service. You’ll always be glad you’re doing business with 
Diamond, one of America’s largest producers. For the Diamond ‘“‘Chlorine Handbook’’, 


write Diamond Alkali Company, 300 Union Commerce Building, Cleveland 14, Ohio. 


Qa) Diamond Chemicals 
® 
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For Starch Conversion... 


The a-amylase for the paper industry...available as AMYLIQ Super 
and AMYLIQ Concentrated bulk powders -and as AMYLIQ tablets, 
readily soluble preweighed units costing no more than powder. 


For broke recovery: SERI ZY ME® liquid proteolytic enzyme 


WALLERSTEIN COMPANY pivision of Baxter Laboratories, Inc. 


Wallerstein Square, Mariners Harbor, Staten Island 35 iN Ys 


~ 
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: Rugged, dependable, compact . . . Beloit supercalenders are out- 
standing performers in the calendering of all grades of paper. 
Their practical design meets the most exacting demands for 
supercalendering in all widths and at speeds up to 2500 fpm. 
Features that contribute to Beloit performance are: resilient 
air-cushioned loading, quick roll change, renewable ways, fully 
adjustable gibs, complete unwind and rewind tension control, 
center or surface wind, special sheet threading arrangements, 


and positive high-speed lifts. 


v 


Member Beloit Group 
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High-Speed Supercalenders 


S. R. CHRISTENSEN International Paper Co., Hudson River Mill, Palmer, New York 


FINISHED PRODUCT 
PROCESSING EQUIPMENT 
Winders + Reclaim Winders + Cutters 
Slitters + Supercalenders + Roll 
Wrappers + Roll Lowering Tables 
Roll and Shaft Handling Equipment 
Conveyors + Unwind Stands and 
Tru-Tension Controls + and other 
equipment for the paper and 


allied industries. 


BELOIT EASTERN CORPORATION 


DOWNINGTOWN, PENNSYLVANIA 
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NOPCOSANT 


...for size stabilizing 


for coating fluidizing 


go worm ayers 


Properties of 


NOPCOSANT 


A fine powder of uniform par- 
ticle size 


You will find it worth your while to get all the facts about 
Nopcosant—Nopco’s newly improved dispersant and solubilizer. 
Ask your Nopco representative or write for complete information. 
Remember, too, back of every chemical made by Nopco for the 
paper industry stands Nopco Technical Service—an experienced 
staff ready to assist with laboratory data and recommendations 
based upon your specific requirements. 


* 


Dusts less than any other 
similar product 


* 


Lightest colored product of 
its type 
* 


NOPCO CHEMICAL COMPANY 
60 Park Place e¢ Newark, N.J. 


One of the most rapidly dis- 
solving products available 


* 


Most nearly natural pH in its 
chemical class 


Plants: 


Harrison, N.J. * Richmond, Calif. + Cedartown, Ga. «+ London, Canada 
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Now Cyanamid brings you 


aGCULElE 2 


Retention Aid 


the finest retention aid on the market today’ 


here’s visual proof of pigment-saving 


CCUIGIE 24 


Retention Aid 


SQUARE #1-—-0 SQUARE #2-.25 lbs. per ton 


SQUARE #1—-0 SQUARE #2-.25 lbs. per tc 


SQUARE #3-—.5 lbs. per ton SQUARE #4-1.0 lbs. per ton 


SQUARE #3-—.5 lbs. perton SQUARE #4-1.0 lbs. Se DS Per fon _ BRERA PAE bevper ton SOU ARE 0he Pet eed eee ee te 


Each block contains equal amounts of blue or yellecn aT nena aera a block contains equal amounts of blue or yellow pigment. The ACCURAC 24 
content varies from zero to 1.0 pounds per ton of paper as indicated. Color specifi- 
cations may be maintained by adding ACCURAC 24 in appropriate amounts while 
reducing the amount of pigment added to the stock. Or, additions of ACCURAC 


24 to a given amount of pigment will intensify the final color. 


Note the advantages of ACCURAC 24! 
Aids retention of fillers and costly pig- 
ments such as TiO, and colored pig- 
ments. Same color specifications with 
less pigment added. Retention of fines 
for improved formation of the sheet. 
Less fines in white water. Less load on 


save-alls. Less 2-sidedness in colorec 
paper. Faster machine drainage 
ACCURAC 24 is being successfully 
used in the paper industry to improve 
the retention of fines and pigments. For 
full information, send for Cyanamid’s 
data sheet on ACCURAC 24. 


AMERICAN CYANAMID COMPANY ° 


PAPER CHEMICALS DEPARTMENT, 30 Rockefeller Plaza, New York 20, N.Y 


We are specialists in the 
design and manufacture of 
rotary kilns, coolers and 
auxiliary equipment for 
burning lime, lime sludge and 


for many other purposes. 


Over 1,250 Smidth rotary 
kilns have been furnished 


all over the world. 
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Reburning 
Lime 
Sludge 


F. L. SMIDTH & CO. 


INCORPORATED 
Rockefeller Center 


1270 Avenue of the Americas 
-New York 20, N. Y 


F.L. Smidth & Co., A/S F. L. Smidth & Co., Ltd., 


77 Vigerslev Alle 105, Piccadilly, 
Copenhagen, Denmark ondon, W. 1, England 


F.L. Smidth & Cie France F.L.Smidth &Co. (Bombay) Private Ltd. 
80 Rue Taitbout 42 Queen’s Road 
Paris (9e) France Bombay, India 


F. L. Smidth & Co. of Canada, Ltd. 
1270 Avenue of the Americas ~~ 
New York 20, N- Y. -~ 
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MODEL MDE 62310 
62310 62310 -19 


Control Valves With Control Valve With Model Series 4800 Differentia! 
G | Val 
(A) Oral Valves © 7000 Series Positioner 3800 Temperature Controller Pressure Transmitters 


MODEL 
62310 - 19 
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-|STRIPING 
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Model 12800 ics Ua aay een ae 
S Level Controllers © pendenee Uns 


MODEL 
62310-19 


MODEL MODEL 
62110-2110-26 62310-19 
DUAL SELECTOR j 
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... With MASONEILAN Drying and Drainage Systems 


n essential element in the production of quality papers 

, proper drying — obtainable only through accurately 
trolled steam, efficiently applied to driers. 

lasoneilan Drying and Drainage Systems are individ- 

y engineered for each paper machine to provide accu- 

ontrol of steam pressure to the driers and continuous 

va uation of condensate, air and non-condensables from 

driers, through means of closely controlled differential 

ssures. This insures improved paper quality, reduced 

mnage losses, maximum drying efficiency, and increased 

ichine speed and flexibility. 


iASON- 


These systems are available for Single and Multiple 
Section Paper Machines and for Yankee Driers, including 
Warm-up Control and Automatic Surface Temperature 
Control. Mason-Neilan engineers the systems and furnishes 
all equipment and controls — one source and undivided 
responsibility — for both new and rebuilt machines. 


Send for BulletinPD 113... 
for descriptions of basic Masoneilan Control Systems and 


related equipment; and for cooperation in engineering, 
contact a Masoneilan representative or write direct. 


VEILAN 


Division of Worthington Corporation 
47 NAHATAN ST., NORWOOD, MASSACHUSETTS 


les Offices or Distributors in Principal Cities in United States and Abroad 


¢ In Canada: Worthington (Canada) Ltd., Mason-Neilan Division 
\ 


Leadership in Paper Making Chemicals 
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WHEN SHE'S A GREAT-GRANDMOTHER 
THIS BOOK WILL BE “LIKE NEW” 


Books like “Sleeping Beauty” have been bringing a smile to children’s faces 
for generations. But the casualty rate is high . . . continual reading soon takes its toll 
and the book must be replaced. 

Now there is a way to manufacture book paper that will last as long as 300 years under 
the conditions of everyday use. This paper was developed by the well-known restorer of 
documents, W. J. Barrow, under a grant to the Virginia State Library by the Ford 
Foundation’s Council on Library Resources. 

Only an alkaline-sizing agent could be used, and Aquapel® sizing agent was the 
logical choice. Aquapel is more than a conventional paper size. It becomes 
an integral part of the paper. Since it is on the alkaline side, 
the paper is stronger and more durable. 


Paper Makers Chemical Department 


HERCULES POWDER COMPANY 


NGORPORATED 


900 Market Street, Wilmington, Delaware PPEOME 
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_A Nalco PRODUCT MANAGER 


Answers Questions About Slimes in Pulp and Paper Mills 


Facts about a tough, continuing 
paper mill problem 


__Slimes are expensive—whether they slow production, 


spot finished paper, produce foul odors, increase main- 
tenance time and expense, or corrode equipment, 
they cost the papermaker money. Here are a few of 
the more common questions about papermill slimes 
and slime control, answered for you by R. E. Eddy, 
product manager of Nalco Chemical Company’s paper 
chemicals department. 


Question: What Are Slimes? 


Answer: Microbiological slimes are deposits of sub- 
stances exuded by microorganisms, and chemical slimes 
are accumulations of water-borne fibers and chemicals. 
Microbiological slimes serve as a binder for chemical 
slimes, which in turn harbor the microorganisms which 
produce microbiological slimes. Slimes, however, are 
not microorganisms, but rather are substances pro- 
duced by microorganisms. 


Question: Why is slime control difficult in the paper 
industry? 

Answer: Because paper mill systems provide the food 
supply, moisture, darkened recesses, and temperatures 
ideal for slime growth. Some organisms, not con- 
sidered slime-producers in other industries, become of 
serious concern to the papermaker because of these 
ideal growth conditions. 

Question: How can slime be controlled? 


Answer: By establishing and maintaining a complete 
slime control program, to include chemical and phys- 
ical analyses of the troublesome deposits, a survey 
of the paper mill system, and the application of 
chemical and mechanical slime control methods. 


Question: What are the major considerations in a slime 
control program? 

Answer: Types of organisms, points of infection, and 
flow of infection. Microbiological analysis of slime de- 
posits shows which particular slime-forming micro- 
organisms (spore formers, non-spore formers, fungi) 
are present in a given system, and analysis of stream 
samples points out centers of infection and flow of 
infection. In addition, an overall engineering survey 
of the entire system should be made, including flow 
diagrams, information on chemicals and raw materials 
used, water consumption rates, points and quantities 
of white water usage, system temperatures, and pH 
conditions. All of this information is then coordinated 
into a program of control. 


Question: Who does the coordinating? 


Answer: Your Nalco field representative can do it for 
you. Working in your mill, with your personnel, he 
will determine the best overall slime control program 
for your particular system. In addition to his own 
skills and experience in slime control, the Nalco field 
representative has the skills, experience, and facilities 
of Nalco’s laboratories to call on if necessary. 


Question: What does Nalco offer in the way of slime 
control? 

Answer: A wide variety of quality products, excellent 
customer service, and a solid foundation of slime- 
control experience and knowledge. Nalco slimicides 
are available for use under any number of conditions 
—against different types of slime formers, in acid or 
alkaline operations, for continuous, intermittent, or 
slug feeding. No single slimicide can control all kinds 
of slime under all conditions, but your Nalco field 
representative can find the right combinations of slime- 
controlling chemicals for your mill, and determine the 
most economical method of application. The Nalco 
field representative will serve as a slime-control con- 
sultant—and even if there is a question he isn’t able 
to answer immediately, he knows where to go to get 
the information he needs: Nalco’s laboratories. 
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R. E. Eddy, Product Manager 
Paper Industry Chemicals Department 


Question: Why are there occasional flare-ups of new 
types of slime, even where a slime control program is 
in effect? 


Answer: Because microorganisms compete for food. As 
one type of microorganism is eliminated, more food 
becomes available for other types. Other organisms 
get more food, thus flourish. Also, new types of micro- 
organisms may be carried into the mill system via air, 
water, or raw materials. That’s why a slime control 
program must be a continuing effort, ready to counter 
and destroy any new type of organism as soon as it 
appears. 


Question: What’s new in slime control? 


Answer: Among other things, Nalco’s organo-sulfur 
slimicides, available in liquid (Nalcon 242) and solid 
ball briquette (Nalcon 245) form. These Nalcon slimi- 
cides are effective additions to Nalco’s proven line of 
slime control chemicals. 


Question: What are Nalcon slimicides? 


Answer: A combination of a powerful organo-sulfur 
microbiological agent and anionic dispersants. The 
organo-sulfur agents destroy slime producers (espe- 
cially effective on non-spore formers) and the anionic 
dispersants have a dual function — they carry the 
organo-sulfurs to every part of the system, and they 
break up deposits of chemical slime. Nalcon slimicides 
aren’t retained in finished paper, are non-phenolic 
and non-metallic. They have also been approved by 
the U.S. Food and Drug Administration for use in the 
manufacture of paper products to be used for food 
packaging. 

Question: How quickly can an effective slime control 
program be established? 


Answer: As quickly as you wish. Call your Nalco rep- 
resentative for prompt action, or write me for further 
details: R. E. Eddy, Product Manager, Paper Industry 
Chemicals Department. 


“Nalcon” is a trademark of Nalco Chemical Company 


NALCO CHEMICAL COMPANY, 


6197 West 66th Place e 
Subsidiaries in England, Italy, Mexico, Spain, 
Venezuela and West Germany 
In Canada: Alchem Limited, Burlington, Ontario 


Chicago 38, Illinois 


® ... Serving Industry through 
Practical Applied Science 
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leading manufacturer of 


wires for KRAFT PAPERS 


APPLETON WIRES 
ARE GOOD WIRES 


APPLETON WIRE WORKS Corp. PLANTS AT APPLETON, WIS. AND MONTGOMERY, ALA.: INTERNATIONAL WIRE WORKS, MENASHA, WIS. AN AFFILIATED COMPANY 
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| Seriously though, we do maintain a real wet 
lab at our Menlo Park, New Jersey, 

Research Center. We're the only clay 
producer that offers such complete 

facilities — beater, recirculating white water 
system, sheet mold and all. 


Total technical service and highest quality 
are the two big factors behind the 

success of our Edgar Paper Clays. In order to 
give you papermakers that total service, 

we believe a wet lab is required. 


In addition, we have complete paper 

coating facilities, including a color preparation 
system — pilot coater, combining 

roll and trailing blade processes, with speeds 
up to 2,000 fpm — super calender — 
equipment for physical, optical and printing 
tests under controlled humidity conditions. 


And — over 1,000 control tests per day in our 
mines and plants to assure you quality — 
day in and day out. 


Have you used these facilities or visited them? 
You're cordially invited. 


@ EDGAR PAPER CLAYS from 


MINERALS & CHEMICALS PHILIPP CORPORATION 
5012 Essex Turnpike, Menlo Park, N. J. 
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This ion exchange unit 
deionizes boiler make-up. 
water at Crown Zellerbach 
paper mill, Bogalusa, | 
Louisiana. 


AMBERLITE ion exchange resins are used to remove 
silica and other ionized impurities from make-up 
water for high pressure boilers at the Bogalusa Mill 
of the Crown Zellerbach Corporation. The deionized 
water is needed for 900 psi boilers that supply steam 
for turbine-driven power generators. Effluent steam 
from the turbines is piped to paper-machine dryers. 


To furnish the make-up, well water containing the 
high silica level of 30 ppm is fed to a two-bed deioniz- 
ing system having 127 cubic feet of AMBERLITE I[R-120 
in the cation exchanger and 207 cubic feet of 
AMBERLITE I[RA-400 in the anion exchange unit. 
Ion exchange treatment reduces silica content to 
0.20 ppm and conductivity to 4 micromhos. 


Flow rate of the water-conditioning system is 350 
gallons per minute. Design specifications call for 
regeneration of the ion exchange beds after treat- 
ment of 505,000 gallons of water. However, the high 
capacity of the ion exchange resins has permitted 
the units to run consistently far beyond this limit, 
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without exceeding the guaranteed silica content in 
the treated water. 


Water conditioning is only one of the many fields 
in which AMBERLITE ion exchange resins have solved 
commercial problems. Others include recovery of 
costly metals from industrial wastes, removal of 
contaminants from numerous chemicals, and extrac- 
tion of pharmaceuticals from reaction mixtures. 
Write for our booklets Jon Exchange with the 
AMBERLITE Resins and If You Use Water for more 
information on ion exchange applications. 


AMBERLITE 7s a trademark, Reg. U. S. Pat. Off. and 
in principal foreign countries. 


AR Chemicals for Industry 
| ROHM € HAAS 


COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
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the most complete line of laminating 


starches and dextrines to meet 
any operating conditions, investigate... GLOBE 


starches and dextrines 


WRITE OR PHONE Corn Products for expert technical assistance... 


helpful data on these fine products for Paperboard Manufacturers: 
CORAGUM® - GLOBE® and FOXHEAD® starches - GLOBE® dextrines 


on — CORN PRODUCTS COMPANY INDUSTRIAL DIVISION « 10 East 56 Street, New York 22,N.Y. 


WHEN THE CHIPS 
ARE DOWN.. 


Soda ash, caustic and chlorine users 
now get unparalleled technical as- 
sistance. from FMC in solving tough 
paper problems. 
The new wing recently added to our 
Princeton Research Center brings to- 
gether paper experts from three di- 
visions of FMC Inorganic Chemicals 
Department to form a customer serv- 
_ice team with unusual depth of ex- 
perience in this specialized field. 


Working in one of the best equipped 
paper laboratories outside the paper 
industry, these technicians are able 
to duplicate fundamental paper 
manufacturing. steps and ‘to care-. 
fully test and evaluate the results. . 
Their work is aided immeasurably 
by our modern analytical research 
laboratories at the same location. 


Next time you have a problem, call 
on your nearest FMC district office. 


; Light oad Dense Grades 


ee 50% ‘and 73% ‘quid, 
— _ Regular ‘and Rayon Grades; 
Flake Solid and Ground 


Putting Ideas thoy Work 


FOOD MACHINERY AND CHEMICAL CORPORATION 
Chlor-Alkali Division 


General Sales Offices: 
161 E. 42nd STREET, NEW YORK 17 
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Effect of Elevated Temperatures on the Neutral Sulfite 
Pulping Process 


W. Z. WALTERS and M. N. MAY 


In an effort to study the independent effect of pulping tem- 
perature on the chemical reactions involved in the NSSC 
pulping of aspenwood, an isothermal digester was de- 
veloped, which was capable of heating or quenching the 


chip charge over a wide temperature range within a few 


seconds, thus approximating ‘‘isothermal’’ cooking 
conditions. Five such cooks were made at each of four 
temperatures (173, 186, 200, and 210°C.), the cooking time 
being varied so as to space pulp yields over the range of 
45to 75%. Based on chemical and physical properties, the 


| following temperature effects were observed in pulps of 


equivalent yield: Increasing the cooking temperature 


| greatly accelerated the rates of the chemical reactions 


normally associated with neutral sulfite pulping. Over 
a37° range in cooking temperature, the increase in residual 


lignin was about 1%. Increasing the cooking tempera- 


ture decreased the average D.P., the pentosan content, 


and the amount of alkali-soluble material remaining in 


_ the pulp, but did not affect the amount of alkali-resistant 
| material. Tear factor and opacity were increased slightly, 


and tensile strength, stretch, and brightness were de- 
creased slightly at higher cooking temperatures. At the 


same degree of beating, high-temperature pulps had a 
slightly lower intrinsic fiber strength and a lower fiber- 


to-fiber bonding capacity than 


pulps. 


did low-temperature 


PaRTIALLY as a result of continuous pulping 
techniques (1) there has been an increasing interest in 


reducing the digestion time for the neutral sulfite proc- 


ess. In the pulping temperature range of 140 to 
180°C., the neutral sulfite pulping reaction behaves 


like many organic reactions, in that the pulping rate 
approximately doubles for each 10°C. increase in reac- 


tion temperature (2-5). 


However, several investigators 
(2, 6-8) state that at very high temperatures (above 
170°C.), pulps of the same yield have less carbohydrate 
and are more degraded than those produced at lower 
temperatures. If this is true, accelerated reactions at 
increased temperature might be undesirable. 

However, this effect of elevated temperatures is open 
to some question. Data in many cases were obtained 
from comparisons of pulps produced at different cook- 
ing temperatures but not at equivalent yields. Fur- 
thermore, the periods of heating and quenching the 
digester were often ignored or omitted in the deter- 
mination of reaction rates. Assuming that the pulp- 
ing reaction rate does double with each 10°C. increase in 
temperature, four hours at 170°C. are equivalent to 
only seven and a half minutes at 220°C. Most batch 
laboratory digesters require more than thirty minutes 
to reach temperatures of even 180°C.; therefore, over- 
cooking would occur if provisions were not made for 


W. Z. Waters, Graduate Student, The Institute of Paper Chemistry, 
Appleton, Wis., present address, The Beveridge Paper Co., Indianapolis, 
Ind., and M. N. May, Chief, Pulping and Papermaking Group, The Insti- 
tute of Paper Chemistry, present address, Gulf States Paper Corp., Tusca- 
loosa, Ala. Work performed at The Institute of Paper Chemistry. 
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very rapid heating and cooling in high-temperature 
studies. 

Not all the reported data indicate excessive degrada- 
tion at elevated temperatures. In the temperature 
range 140 to 180°C., the relative rates of removal of 
lignin, pentosans, and cellulose do not materially 
change with change of digestion temperature (4,7, 9-14). 
It appears unlikely that the effect of temperature 
should undergo a marked change at higher tempera- 
tures. 

The importance of the time-temperature relation- 
ship to degradation at elevated temperatures should be 
emphasized. In the Masonite process, where tempera- 
tures are in the range of 250 to 285°C. (15), one-half 
second difference in cooking time will greatly alter the 
fiber produced (16, 17). Cellulose itself can be con- 
verted to a black carbonaceous mass at. temperatures 
of 290°C. (9) and gelatinization will occur at about 
215°C. (18). However, by limiting the time at maxi- 
mum temperatures, usable fibers have been produced 
at temperatures as high as 280°C. (14, 18, 19). 


EXPERIMENTAL PROCEDURES 


Five neutral sulfite cooks were made at each of four 
temperature intervals (173, 186, 200, and 210°C.) with 
a specially constructed isothermal digester. The use 
of this digester essentially eliminated the heat-up and 
quenching period and allowed precise control of the 
time-temperature factors. 


Isothermal Digester Design 


A schematic drawing showing the design of the 
isothermal digester can be found in Fig. 1 (more 
complete drawings are available from The Institute 
of Paper Chemistry). This equipment has the follow- 
ing operational features: 


1. ‘Two pressure vessels, numbered | and 2, were attached 
to one another by suitable piping. Vessel no. 1, the larger of 
the two, was for preheating the cooking liquor to temperature, 
while vessel no. 2 was that in which actual pulping was ac- 
complished. 

2. An appropriate liquor charge was introduced into vessel 
no. 1, where it was heated to the desired temperature by means 
of electrical heaters. 

3. Wood veneer was packed into a specially designed stain- 
less steel basket and this basket was inserted into vessel no. 2. 
After sealing, a vacuum (0.5 to 1.0 em. of mercury total pres- 
sure) was applied to the vessel. This vacuum prevented heat 
transfer by convection from the vessel wall to the basket and 
its contents, and also had the desirable effect of removing the 
major portion of air entrapped within the cell walls of the wood. 
The basket was specifically designed to act as a radiation shield, 
thereby. minimizing heat transfer to the wood by radiation. 
Metal-to-metal contact between the basket and the vessel wall 
was avoided, reducing heat transfer by conduction to a negli- 
gible amount. 
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FLOW DIAGRAM OF ISOTHERMAL DIGESTER 


TOP HEATING MANTLE 
2700 WATTS 


VACUUM @-COLD WATER INLET 


SIOE HEATERS 
12-750 WATT EACH 
STRIP HEATERS © 


BOTTOM HEATER 
3000 WATTS 


—— 1!-5 SHELL THERMOCOUPLE POSITIONS 


VIEWS SHOW UPPER MANTLE, SIDE @ PRESSURE GAGE 
& BOTTOM HEATER ELEMENT POSITIONING ® HAND VALVE 


Sy AIR OPERATED VALVE 


Fig. 1. Flow diagram of isothermal digester 


4. After the liquor was preheated, the basket properly 
positioned, and the shell wall of vessel no. 2 heated to the 
proper temperature, the cooking reaction was started by open- 
ing the line connecting the two vessels. This allowed the hot 
liquor to transfer from vessel no. 1 to vessel no. 2. By proper 
manipulation of conditions in vessels nos. 1 and 2, a very rapid 
temperature change was brought about within the wood itself. 

5. Upon completion of cooking, the liquor content of the 
entire system was dumped by opening the relatively large 
line leading to the cyclone blowpit. As pressure dropped, cold 
water was injected into the center of the pulp mass until such 
time as vessel no. 2 could be opened and its contents removed. 

6. Four thermocouples of a Ceramo design were used to 
measure cooking temperature. These thermocouples were 
specifically constructed to possess a minimum heat capacity 
and when used with a Minneapolis Honeywell Brown Hlec- 
tronik Recorder, Type 153 potentiometer, measurement of tem- 
perature change was extremely rapid. The design of the chip 
basket permitted the insertion of the thermocouples directly 
into the mass of the veneer chips. 


Figure 2 is a duplication of a temperature profile 
obtained by a continuous recording of potential from a 
thermocouple located in the geometric center of the 
chip mass. Examination of this data shows that both 
heating and quenching were accomplished very rapidly. 
Temperature measurements at different points in the 
chip bed showed that at any given time, the tempera- 
ture variation throughout the chip charge did not exceed 
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TEMPERATURE, °C. 


POINT OF COLD 
WATER INJECTION 


“<—_ START OF COOK 


END OF COOK —> 


COOKING TIME, 10-SEC. INTERVALS 


Fig. 2. Measured temperature curve. Cook no. 34 
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PULP YIELD, % ON DRY ‘WOOD BASIS 
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EQUIVALENT PULPING TIME, SEC. 
Fig. 3. Pulp yield vs. log equivalent pulping time 


1°C. Temperature throughout a cook could be con- 
trolled to within +1°C., and overall reproducibility 
on successive cooks was about +1.5°C. Because of 
the shape of the temperature profile it was concluded 
that there was no great degree of precision for cooks of 
less than. three minutes duration, and the minimum 
meaningful cooking time was approximately 90 seconds. 

The wood used in the isothermal digester was aspen 
sapwood veneer. This veneer was obtained from 
selected trees and was cut into sheets 0.023 + .001 in. 
thick (35-40 fibers in cross section). After air-drying, 
the sheets were cut into chips, 1 by 1 by 0.023 in. The 
cooking liquor consisted of a 110 g.p.l. solution of 
sodium sulfite and the digester was operated at a 13 to 1 
liquor-to-wood ratio. 

The pulps obtained were analyzed for both chemical 
and physical properties. The results of the chemical 
evaluation can be found in Table I. 

The expression “equivalent cooking time,” used in 
Table I, is the actual pulping time corrected for the 
minor temperature variations which existed in the 
isothermal digester. 


PRESENTATION OF RESULTS 

Yield 

In order to illustrate the relationship of time-tempera- 
ture-yield, a plot was made of yield versus the logarithm 
of equivalent cooking time (Fig. 3). The use of the 
logarithmic function was simply to reduce the time 
scale to reasonable proportions. Figure 3 aptly shows 
that increasing pulping temperature greatly reduces 
the time required to pulp to any given yield. Also, it 
is interesting to note the similarity in curvature be- 
tween the isotherms obtained, as these data indicate 


the similarity in the pulping process with increasing 
cooking temperature. 


Lignin Content 


The sum of Klason lignin and ultraviolet measure- 
ments of the soluble lignin was termed total lignin. 
The effect of pulping temperature on total lignin con- 
tent can be seen from a plot against pulp yield (Fig. 4). 
This figure shows that increasing temperature tended 
to merease slightly the amount of lignin remaining in 
the pulp when comparisons are made at equal yields. 
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Table I. 


Chemical Analysis 


Equiva- 
lent Ultra- j j 21.59 g y, 

aor 1 Sie hans vee ead ee violet Total Methoxyl Holo- ee Pentosan ee ee We Ae 

ee ld, x ignin, lignin lignin content, cellulose, irination, content, resistant, soluble, resistant, soluble 
_ no TF, sec. % % co lo % cp. q Wis % % % 
32 173 81.7 397 Teal 4.1 14.2 3.62 64.7 29.5 14.6 53.9 10.8 51.5 To 
31 173 CAS 1922 5.6 2.6 ome he AIL (oul 32.0 13.0 52.8 8.4 5120 10.2 
29 1733 TASS 1961 6.0 vk 8.7 2.24 60.2 San 1G loll 2h 8.8 48.5 TNS gf 
39 L733 62.7 4048 2.6 1.8 4.4 ilaalgs 56.3 24.4 ibs 50.4 5.9 49.4 6.9 
33 173 50.8 14556 ORS 0.6 0.9 0.29 48.3 8.8 8.0 42.9 5.4 41.5 6.8 
34 186 Cool 172 8.1 Dbl 11.8 2.93 61.4 tee Wal eee, 8.2 611 10.3 
36 186 66.1 703 4.5 PRPs Or, Tie 57.4 PEP 10.7 il Al 6.0 50.2 7.2 
35 186 61.9 1642 2.6 1.6 4.2 1.15 55.5 16.4 9.9 49.6 5.9 48.4 fil 
38A 186 54.3 3282 1.0 0.6 1.6 0.48 51.3 10.6 8.2 46.4 4.9 44.9 6.4 

186 44.0 6495 On2 0.3 0.5 0.13 42.5 3.9 5.9 Sie 4.7 35.9 6.6 
40 200 74.5 118 8.9 2.8 Iie 2 3.05 59.25 36.9 TL 51.9 AG 50.6 8.9 
A2 200 68.9 Pied 6.0 2.4 8.4 ie MOA ents PD 7 TOR oD ek 6.3 50.1 AO 
43 200 61.8 457 3.6 1.8 574 1.36 54.1 18.0 9.3 49.1 a) 48.0 6.1 
44 200 Olle 1422 0.8 0.4 i 0.39 48.6 6.7 7.0 44.6 4.0 43.2 5.4 
Al 200 44.1] 2598 OZ 0.4 0.6 0.01 42.5 3.8 NP} 38.5 4.0 36.4 6.1 
47 210 68.2 84 5.8 eo 8.1 2.14 5733 WEP 9.1 ley? 6.1 50.1 ee 
46 210 64.6 149 4.6 1) 5.6 1.65 55.7 15.0 8.7 50.6 5.1 49.5 6.2 

210 60.1 303 3.0 1.4 4.4 1a Vail 53.7 12.6 8.2 48.8 4.9 47.8 5.9 
A8 210 50.3 560 0.9 ORZ eG 0.39 47.1 4.8 6.4 43.4 On if 41.5 5.6 
45 210 43.9 896 0.6 0.3 0.9 0.01 41.8 Se 4.8 36.4 5.4 35.0 6.8 
Wood Ste 100.0 sae Iker te PAST 20.5 A 75.4 ae ISS 7 64.9 10.5 61.7 1h)... 0f 


Note: Allpercentages expressed in this table are based on the ovendry wood. 


However, the indicated trends must be considered 
| with some skepticism, as the temperature effect observed 
was small. Whether such a small change in lignin 
content could be definitely established by the testing 
procedures employed is open to some question. The 
data must be considered to indicate only a possible 
trend. 


Methoxyl Content 


In pulp the majority of the methoxyl groups should 
be contained within the structure of the lignin, and 
hence methoxyl content can be assumed to be related 
to lignin content. When the methoxyl data were 
plotted against pulp yield (Fig. 5), it was found that the 
methoxyl content was higher for high-temperature 
pulps. This supports the trends shown by the total 
lignin data. 


TOTAL LIGNIN, % ON DRY’ WOOD BASIS 
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Fig. 4. Total lignin vs. pulp yield 
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Total Carbohydrate Material 


A sodium chlorite holocellulose determination was 
used as a measure of the total carbohydrate fraction 
present. Figure 6 shows that as temperature was in- 
creased, pulps of equivalent yield contained slightly 
less holocellulose. 


Alkali-Resistant Cellulose 


Holocellulose pulps were treated with 10 or 21.5% 
sodium hydroxide solutions. The material which 
remained undissolved in the alkali was termed 10 or 
21.5% alkali-resistant cellulose. Similarly, the material 
which dissolved in the alkali was termed 10 to 21.5% 
soluble carbohydrate. 

The data obtained showed little if any pulping tem- 
perature effect on the amount (based on the wood) of 
alkali-resistant cellulose. However, increasing pulping 
temperature resulted in pulps containing a slightly lower 
per cent of alkali-soluble carbohydrate material. The 
concentration of alkali in the test affected the absolute 
value of the soluble material, but the relative effect of 
pulping temperature remained approximately constant 
for both 10 and 21.5% alkali. 


Pentosan 


When the pentosan data were plotted as a function 
of yield (lig. 7), it was observed that increasing pulp- 
ing temperature decreased the pentosan content when 
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Fig. 5. Per cent methoxyl vs. pulp yield 
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Table Il. Physical Evaluation of Pulps Produced at 173°C. 


Schopper- 

Y } i ] 4 Clark Riegler B&L 
os ne Eid Bn Caliper, LR saheeas ee Ce ‘ Peon rigidity, Stretch, freeness, Sree 
yield, % min. g./8q.m. mils g./ce. lb. /in.@ lb./in. > factor ¢ tear4 factor %e cc, “0 

ok 32; 5 65.95 4.0 0.65 22.9 28.3 lees 95.5 89.3 2.00 830 (280 
eve 10 66.08 3.6 0.72 Pal 3 Sond 69.6 86.0 110.3 2.60 800 70.5 
81.7 20 65.67 re, 0.81 Sid 39.1 64.0 79.1 146.3 2.970 670 68.0 
30 67-32 Onell 0.85 35.7 44.1 55.0 67.9 144.9 ORG 460 63.5 

40 65.35 3.0 0.86 36.9 45.6 56.6 69.9 145.9 ool 405 62.5 

Cook 31; 5 64.67 Bat) ORS 34.4 39.6 74.2 Sono 131 5), 1183 850 C200 
yield, 10 65.43 Bia 0.80 So) 43.1 68.8 Com 161.7 3.40 830 68.5 
W2a8 20 6D. 77 3.0 0.86 42.3 48.6 63.9 73.4 774 4.07 720 62.5 
30 64.51 2.9 0.88 43.1 49.5 58.9 Gi, 0 159.0 4.07 510 56.5 

40 65.40 2.8 0.92 46.0 52.9 56.6 65.0 180.8 4.33 410 53.5 

Cook 29; 5 66.17 3.6 0.72 32.4 37.6 78.6 91.3 138.3 2.67 855 73.0 
yield, 10 65.71 aiar4 0.81 40.1 46.6 67.0 Cio) 176 3.67 815 69.0 
G3} 20 66.20 5), Il 0.84 41.4 48.1 66.5 Hidiero W3=6 3.593 675 64.0 
30 65.55 2.9 0.89 41.0 47.7 54.9 63.8 154.3 4.07 545 56.5 

38 67.14 3.0 0.88 43.2 ODORS 56.6 65.7 158.4 4.27 395 49.5 

Cook 39; 5 65.92 3.4 0.76 39.5 43.3 72.8 79.7 164.4 3.40 830 (ono 
yield, 10 65.61 Se, 0.81 44.3 48.5 70.1 76.8 163.0 3.87 810 69.0 
62.7 20 66.30 onl 0.84 45.8 50). 1 64.9 ala 171.8 4.03 720 64.5 
30 65.76 Sy (0) 0.86 47.4 51.9 60.8 66.6 166.1 4.27 525 59.5 

40 65.48 2.9 0.89 44.4 48.6 65.7 71.9 177.0 Sle 465 58.5 

Cook 33; 5 64.81 Oe ORG 340 35.9 83.3 86.4 yal 7 OnOS 780 74.5 
yield, 10 65.55 eee 0.81 36.4 37.8 82.4 85.4 ales 320 750 71.5 
50.8 20 65.30 3.1 0.83 40.1 41.5 82.7 85.7 175.4 3.83 650 68.5 
30 64.19 2.9 0.87 42.0 43.6 70.1 745.0 184.0 4.17 6l5 64.5 

40 65.09 2.9 0.88 40.3 41.8 75.3 78.1 182.0 4.00 445 64.0 


a Tensile strength expressed in terms of pounds per inch at a sheet weight of 65.5 g. persq. m. 

+ Corrected tensile expressed in terms of pounds per inch at a sheet weight of cellulosic material equal to 65.5 g. per sq. m. 
¢ Tear factor expressed in grams of force required to tear a sheet of 100 g. per sq. m. basis weight. 

4 Corrected tear expressed in grams of force required to tear a sheet of 110 g. per sq. m. cellulosic weight. 

€ Stretch expressed as percentage elongation of specimen at rupture under tensile strain. 


f B& Lopacity = opacity by contrast ratio—100 Ro/Ro.so. 


pulps were compared at equivalent yields. This de- 
crease in pentosan content was considerable and for the 
overall temperature range studied amounted to approxi- 
mately one-third of the pentosan material remaining 
in the pulp. 


Cupriethylenediamine Viscosity 


To obtain an indication of the degree of polymeriza- 
tion, the viscosity of a 0.5% solution of holocellulose 
in cupriethylenediamine was determined. These data 
indicate that the viscosity of the holocellulose fraction 
decreased with increasing pulping temperature. The 
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Fig. 6. Per cent holocellulose vs. pulp yield ° 
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viscosity of a 210°C. holocellulose was roughly half 
that of 173°C. holocellulose at comparable yields. 


Pulp Physical Properties 


Pulp from each cook was beaten in a Jokro mill for 
various time intervals and standard TAPPI handsheets 
were made. Physical tests were conducted on these 
handsheets and the results are shown in Tables II-V. 

When comparisons were made at equal beating in- 
tervals and at similar yields, increasing pulping tem- 
perature was found to have: 


PENTOSAN, % ON DRY WOOD BASIS 
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PULP YIELD, 9% ON DRY WOOD BASIS 
Fig. 7. Pentosan content vs. pulp yield 
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Table III. 


Physical Evaluation of Pulps Produced at 186°C. 


: : r Schopper- 

Le. Beating teres es apparent panei Corrected Elmendorf Corrected Clark Riegler B&L 
eee ee I ee leans. fiero DEP Migintls,CStrateh, - ireanaen, = ope, 
Cook 34; 5 65.14 3.8 0.67 24.6 29.8 82.9 100.4 98 .2 2.33 830 74.0 
yield, 10 65.52 3t5 0.74 29.3 35.5 74.8 90.6 129.7 2273 800 72.5 
(5.1 20 65.35 Se 0.80 34.4 41.7 67.3 81.5 148.8 3.57 670 70.0 
30 65.78 ont 0.84 302 45.1 65.4 79.2 159.0 218 585 65.5 

40 64.74 3.0 0.85 38.9 47.1 60.2 72.9 158.7 Suto 430 64.0 

Cook 36; 5 66.10 3.6 On 36.1 41.2 80.2 7 155.8 2.97 850 78.0 
yield, 10 64.06 3.3 0.76 40.4 46.1 71.8 82.1 174.1 asa7Al) 820 74.0 
66.1 20 65.14 54 0.80 39.9 45.5 69.1 79.0 166.4 Set 745 70.0 
30 65.59 3.0 0.86 44.0 50.2 65.6 75.0 199.7 3.57 590 66.5 

40 65.09 2.8 0.92 44.6 50.9 55.3 63.2 190.1 4.13 345 59.5 

Cook 35; 5 65.33 3.4 0.76 35.6 39) 1 78.1 85.8 16552 3.10 835 74.0 
yield, 10 65.02 Se 0.80 40.6 44.6 C223 79.4 169.8 3.50 790 69.5 
61.9 20 65.51 3.0 0.86 44.2 48.6 6772 73.8 191.7 3.90 665 65.5 
30 64.85 2.9 0.88 44.4 48.8 63.2 69.4 178.4 4.03 480 62.0, 

40 67.87 3.0 0.89 45.3 49.8 63.4 69.7 189.3 4.03 390 62.5: 

Cook 384A; 5 65.15 3.4 0.75 36.1 37.9 9271 96.6 167.4 Bi avOs 780 77.0 
yield, 10 64.55 See 0.79 38.4 40.3 85.2 89.4 WAP ATE Oo 755 74.5. 
54.3 20 65.55 Sol 0.83 38.4 40.4 82.4 86.5 191.9 Osea 670 71.0: 
30 65.30 3.0 0.86 42.4 44.5 75.0 78.7 194.0 3.90 865 69.0: 

40 65.19 3.0 0.86 45.1 47.4 79.8 83.8 185.7 3.90 470 67.5. 

Cook 37; 5 64.28 3.4 0.74 32h Sone (eyo (Ont 168.5 2.97 770 78.0: 
yield, 10 65.09 322 0.80 35.7 36.9 67.6 69.9 176.8 3.30 695 76.0: 
44.0 20 65.17 320 0.86 38.5 39.9 59.8 61.9 221.0 3.40 520 Panes 
30 64.20 2 0.94 38.1 39.8 49.8 51.5 195.4 3.90 245 66.5 

40 66.13 2.6 1.00 35.9 Seek 42.3 43.8 188.1 3.97 130 59.5 


a2 Tensile strength expressed in terms of pounds per inch at a sheet weight of 65.5 g. per sq. m. 
+ Corrected tensile expressed in terms of pounds per inch at a sheet weight of cellulosic material equal to 65.5 g. per sq. m. 


¢ Tear factor expressed in grams of force required to tear a sheet of 100 g. per sq. m. basis weigh 


t. 


4 Corrected tear expressed in grams of force required to tear a sheet of 110 g. persq. m, cellulosic weight. 
© Stretch expressed as percentage elongation of specimen at rupture under tensile strain, 


f B& Lopacity = opacity by contrast ratio—100 Ro/Ro.so. 


Decreased the sheet density. 
Increased the tear factor. 

Decreased the tensile strength. 
Increased the opacity. 

Decreased the stretch values. 
Decreased zero-span tensile strength. 


In all cases the pulping temperature effects observed 
on the physical tests on handsheets were relatively 
small and generally amounted to less than a 10% 
change. 


Table IV. 


DISCUSSION OF RESULTS 


The major effect of increasing pulping temperature 
was on the rate of pulping. As the cooking temperature 
increased, the overall pulping reaction rate was greatly 
accelerated. lor example, the time required to produce 
a pulp of 50% yield at 210°C. was only one-fifteenth 
the time required to pulp to the same yield at 180°C. 
The common approximation of assuming a doubling in 
rate for each 10°C. increase in temperature predicts 
that the elevated temperatures should require one- 
eighth the pulping time. 


Physica] Evaluation of Pulps Produced at 200°C. 


Cook no Beating Basis Apparent Tensile Corrected Elmendorf Corrected Clark st ps B&L 

and time, weight, Caliper, density, strength, tensile, tear, lmendorf rigidity, Stretch, freeness, opacity, 
yield, % min. g./sq. m. mils g./ce. lb./in.@ lb./in. © factor & teard factor % Ce: % 

Cook 40; 5 65.01 3.8 0.67 29.1 30.5 78.4 95.2 108.2 2.20 835 76.0 

yield, 10 65.22 oO 0.71 28.7 34.9 Tool S12 124.7 PA ATS} 805 75.5 

74.5 20 65.32 3.4 0.76 Som 40.2 70.4 85.5 139.8 3.03 690 (320 

30 67.85 3.4 0.79 30nd 43.4 66.3 80.5 137.8 3.33 565 73.5 

40 67.05 rel 0.85 37.4 45.4 62.6 76.0 159.8 3.438 350 69.0 

Cook 42; 5 65.75 3.6 0.72 Sone 38.8 80.6 94.2 136.5 2.80 840 76.0 

yield, 10 66.11 3.4 Deeel 381 44.5 75.6 88.3 159.0 Be LUZ 800 75.0 

68.9 20 65.66 Ba 0.81 38.7 45.2 TALES 83 .6 1O2R 7, 3.23 740 71.0 

30 65.72 3.0 0.86 39.7 46.4 63.9 74.7 163.8 3.43 490 67.5 

40 64.438 2.9 0.87 40.8 AT .7 63.6 74.3 1O5yel Ol 310 62.0 

Cook 43; 9) 65.84 SnD 0.74 36.8 41.2 82.0 91.8 161.3 3.00 830 EOAY) 

yield, 10 65.60 Bae: 0.78 38.7 43.4 One 85.4 147.3 3.20 810 U3 

61.8 20 65.06 Sa 0.83 40.8 45.7 73.8 82.6 LARS 3.33 670 68.5 

30 65. 84 onl 0.84 41.9 46.9 (229 81.6 a & 3.63 610 68.0 

40 65.09 3.0 0.85 44.5 49.8 67.6 (30 170.2 Oma 415 64.5 

Cook 44; 5 63.63 B34) 0.72 30.9 3200 88.0 92.0 149.9 2.63 790 79.0 

yield, 10 63.87 3.3 0.76 34.7 36.3 87.7 O17 166.0 2.93 740 76.0 

Oiled 20 64.31 3.2 0.79 ieo 39.2 80.6 84.3 170.7 oe OU) 660 (ER) 

30 65.08 3.2 0.80 38.0 39.7 19.9 78.8 72 3.43 555 12.5 

40 64.23 3.0 0.84 40.4 42.2 70.1 (By as 185.3 3.67 420 MORO 

Cook 41; 5 65.70 320 0.74 25.8 26.5 (i ® 73.6 170.0 3.00 760 78.0 

yield, 10 64.45 Boe) 0.79 33.0 33.9 69.8 71.8 188.0 Sig bea} 715 76.0 

44,1 20 63.57 3.0 0.83 35.2 36.3 58.2 60.0 196.4 2 AN) 535 72.5 

30 64.70 2.9 0.88 35.2 36.3 54.1 OOM 190.2 3,27 320 70.0 

40 64.87 2.7 0.95 39.5 40.7 46.2 47 .6 195.5 6a. 170 64.0 


a Tensile strength expressed in terms of pounds per inch at a sheet weight of 65.5 g. per sq. m. 

6 Corrected tensile expressed in terms of pounds per inch at a sheet weight of cellulosic material equal to 65.5 g. per sq. m. 
¢ Tear factor expressed in grams of force required to tear a sheet of 100 g. per sq. m. basis weight. ; 

4 Corrected tear expressed in grams of force required to tear a sheet of 110 g. per sq. m. cellulosic weight. 

e Stretch expressed as percentage elongation of specimen at rupture under tensile strain. 


‘ B&Lopacity = opacity by contrast ratio—Ro/ Ro.s9. 
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Table V. Physical Evaluation of Pulps Produced at 210°C. 


Schoprer- 
1 ; , rr k Riegler B&L 
Gags? Bd patie Caliper ieee Pree 5 , Cr saan eae Rein Stretch Sreeness, opel, 
aids % wee ee. Mm mils g./ce. lb./in.@ lb./in.> factor © teard factor % ce. lo 
: ‘ : d } 800 80.0 
100k 64.29 Seo) 0.72 31.8 Bt aA 82.4 96.4 148.2 2.60 
‘ ae " 66.19 3.4 pal aoa i i ae oe teers Ape ee ee 
( BU 3.2 0. aYisc 3 6: Me ; 
ae an ee a6 0.84 39.4 AGval 70.6 82.6 173.4 3.40 530 fee 
40 63 .87 2.9 0.87 40.5 47.4 ah: Lie es ae a Gee 
‘yok 46; 65.16 3.6 Ona Sil) 30n0 if 96. . | 4 
: ra i 64.29 3.4 0.74 36.8 41.5 82.4 92.8 154.6 Doe one Gee 
64.6— 20 64.71 B74 0.80 38.2 43 .0 78.8 88.7 164.7 3.50 5 ae 
30 64.41 3.1 0.82 40.6 ANS <7 71.4 80.3 162.4 3.90 545 : 
40 65.18 yal8) 0.86 40.0 AD 69.0 Waheen 182.3 3.70 455 70.5 
Cook 49; 5 64.92 Syed) ORS 324 36.0 89.3 99.1 160.5 2 Ot 820 Lose : 
yield : 10 66. 04 3.4 0.76 Sl fb) 41.6 83.3 92.5 178.1 3.20 790 7 e 
60.1 20 64.79 Bez 0.80 40.4 44.8 75.6 83.9 178.3 3.33 700 doe 
30 64.60 3.0 0.85 41.0 45.5 Tht os 79.0 183.5 3.47 555 70.0 
40 64.65 3.0 0.85 AN 2 45.7 68.1 TORO 175.3 3.63 475 LORD 
Cook 48; 5 65.01 3.6 (0) 7All ole 34.2 86.1 90.9 163.0 2.63 760 80.5 
yield 10 65.47 ot 0.76 Some 35.0 82.5 87.1 183.2 2.83 720 78.5 
50.3 ; 20 64.43 24 0.79 36.9 39.0 72.9 87.1 179.5 3.26 615 75.0 
30 64.73 3.0 0.85 37.4 SRO 74.1 78.2 208 .0 3.14 455 13.0 
40 64.44 2.8 0.91 38.9 41.1 59.0 62.4 185.8 3.80 AUS) 70.0 
Cook 45; 5 64.55 3.6 Opal! 32.0 Sone 68.2 70.9 150.8 2.97 (P25) 80.5 
yield : 10 64.95 BeO (On 77 34.7 36.0 61.6 64.1 168 .2 ould 645 78.5 
43.9 20 64.21 peal: 0.82 a.) BM sa) AO 59.9 169.8 3.40 410 72.0 
30 64.41 2.8 0.91 55)40) 36.4 48.1 50.0 ilecve tl 3.78 170 U2eo 
40 64.84 2.6 0.98 ie Al 33.4 40.1 41.6 173.0 3.56 110 67.0 


a Tensile strength expressed in terms of pounds per inch at a sheet weight of 65.5 g. persq.m. | ; 
» Corrected tensile expressed in terms of pounds per inch at a sheet weight of cellulosic material equal to 65.5 g. per sq. 


¢ Tear factor expressed in grams of force required to tear a sheet of 100 g. per sq. m. basis weight. ; 
d Corrected tear expressed in grams of force required to tear a sheet of 110 g. per sq. m. cellulosic weight. 
¢ Stretch expressed as percentage elongation of specimen at rupture under tensile strain. 


f B & L opacity opacity by contrast ratio—Ro/Ro.s9. 

With respect to relative rates of removal of cellulose 
and lignin, it was found that measurements of total 
lignin, pulp methoxyl content, and holocellulose in- 
dicated that increasing pulping temperature decreased 
the total amount of lignin removed (by about 1% over 
the temperature range studied) when comparisons were 
made at equal yields. Increasing pulping temperature 
did slightly degrade the cellulose fraction, as at equiva- 
lent yields high-temperature pulps had a lower pentosan 
content, decreased viscosity, and a lower alkali- 
soluble fraction. However, the degradation which did 
occur was not excessive from a papermaking standpoint. 
Pulping temperature showed no significant effect on 
the alkali-resistant portion of the holocellulose fraction 
and handsheet properties were not greatly affected. 

The chemical characterization of the pulps predicted 
that high-temperature pulps would probably possess 
shghtly lower strength values. This was in accord 
with the observed handsheet characteristics, as in all 
cases the pulping temperature effect on sheet proper- 
ties could be related to decreased intrinsic fiber strength 
and lower fiber-to-fiber bonding capacity. However, 
it must be emphasized that, in general, the pulping 
temperature effect on pulp properties was small. 


CONCLUSIONS 


1. Increasing pulping temperature greatly accel- 
erated the overall pulping reaction rates of the neutral 
sulfite process. 

2. The pulps produced at high temperatures con- 
tained slightly higher percentages of residual lignin 
and slightly lower percentages of total carbohydrate 
material than the lower temperature pulps of the same 
yield. Over a pulping temperature range of 37°C., the 
increase in residual total lignin amounted to approxi- 
mately 1.0% at any given yield throughout the yield 
range. 

3. With respect to the chemical characterization 
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of the pulps the following pulping temperature effects 
were observed. 


(a) Increasing pulping temperature decreased the amount of 
alkali-soluble material remaining in the holocellulose frac- 
tion at constant yield. 

(b) The percentage of alkali-resistant cellulosic material (on 

the wood basis) was not affected by pulping temperature, 

and was only a function of yield. 

Increasing the pulping temperature substantially de- 

creased the average degree of polymerization of the holo- 

cellulose fraction at a given yield. 

Increasing the pulping temperature decreased the amount 

of pentosans remaining in the holocellulose fraction. Over 

the 37°C. range investigated, the pentosan content de- 
creased by approximately one-third at a given yield. 


(¢) 


(d 


WH 


4. The temperature effects observed on the physical 
tests on handsheets were relatively small. When 
pulps of equivalent yield were compared at the same 
beating times the direction of changes with increasing 
pulping temperature were: 


(a) Increased tear factor. 

(b) Decreased tensile strength. 
(c) Increased opacity. 

(d) Decreased sheet density. 
(e) Decreased stretch. 

(f) Decreased zero-span tensile. 


5. In all cases, the effect of pulping temperature on 
sheet characteristics was explainable by considering 
that high-temperature pulps had a slightly lower fiber 
strength and lower fiber-to-fiber bonding capacity at 
the same beating time than did low-temperature pulps. 
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dentification of Coniferous Woods 


B. FRANCIS KUKACHKA 


The identification of coniferous woods is generally re- 
garded as being more difficult than for the hardwood spe- 
cies. This is due to the fact that conifers are more ele- 
mental in their structure and, asa consequence, the num- 
ber of diagnostic features that may be employed is pro- 
portionately smaller. Instructions are given here in the 
sequential use of primary diagnostic features in the identi- 
fication of coniferous woods. These may be used from the 
data chart or by sorting marginally perforated cards. 
Microscopic features are necessarily emphasized because 
of the greater accuracy obtainable through their usage. 
The majority of the species described are found in the 
continental United States and Canada; however, several 
exotic species found in commercial channels are also 
included. 


EXPERIMENTAL 
Equipment 


NECESSARY identification equipment includes: 
Suitable knives or razor blades, either for freehand or 
mechanical sectioning; magnifying lens of approxi- 
mately 15 power; electrical hot plate or equivalent heat 
source; microscope capable of magnifying up to 400 or 
more times; a microtome if mechanical sectioning is 
contemplated; and microscope slides and cover glasses. 


Reagents 


Required reagents are: 1% solution of caustic soda, 
and a 50-50 solution of glycerine and 95% ethyl alcohol. 


Preparation of Specimens 


Because identification may be made from a piece of 
wood, pulp sample, or a paper sample, two different 
methods are used in preparing the specimens for exami- 
nation. 

In the case of a piece of wood, it is necessary to 
examine both radial and tangential sections because 
most of the diagnostic features will be seen from these 
surfaces. These sections may be prepared by cutting 
thin slices freehand with a razor blade or microtome 
knife. It is usually desirable to wet the surface prior to 
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cutting, or in some cases it may be desirable to boil the 
block for a short time in order to cut sections that are 
thin enough to be transparent at the higher magnifica- 
tions on the microscope. The sections are then placed 
on a microscope slide, a few drops of the alcohol-glycer- 
ine mixture are placed over the sections, and a cover 
glass applied. The prepared slide is then heated to the 
boiling point for a minute or two to expel air from the 
sections. After cooling for a few minutes the slide is 
ready for examination. 

To examine the component cells of a pulp or paper 
sample, it is usually necessary to boil a small quantity 
of the sample for a few minutes in a 1% solution of 
caustic soda to remove sizing materials. The sample is 
then washed to remove the alkali and shaken vigorously 
in water to make a suspension of the cells. A few drops 
of the suspension are placed on a microscope slide and a 
cover glass is applied. It is usually not necessary to 
stain the fibers; however, if desired, the staining may be 
accomplished directly after washing the sample and be- 
fore or during the shaking process. 


DIAGNOSTIC FEATURES USED IN IDENTIFICATION 


The present work is based primarily on features 
visible with a microscope and is intended primarily for 
wood technologists that have access to an authenticated 
collection of wood specimens. Detailed descriptions of 
the various species are not included; however, the 
presence of diagnostic features is shown in Table I and 
attention is also called to the supplementary notes on 
the various genera. 

In the following notes, the diagnostic features selected 
for their value in identification are defined and their 
significance discussed. The majority of the anatomical 
features used in this key are also illustrated. 

Most of the features refer to microscopic structure; 
however, there are also included certain general or gross 
features that are of value in specific instances. 

It will be noted that some of the numbered features 
have been left blank. This was done expressly for 
those who may wish to enlarge the key by the addition 
of other species which may, in turn, necessitate the in- 
clusion of more diagnostic features. 

1. Resin Canals. When resin canals are present, 
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Fig. 1. Left, thin-walled epithelium and ray parenchyma intact af 


walled epithelium and ray 


they occur in both the vertical and horizontal system. 
On smoothly cut transverse surfaces they appear to be 
solitary or infrequently paired. Resin ducts vary ap- 
preciably in size and abundance and in most species can 
be detected with the eye. They are largest and most 
abundant in Pinus and of smaller size and fewer in 
number in Picea, Larix, and Pseudotsuga. In some 
instances they appear as short scratch marks on the 
longitudinal surfaces of the wood or may become more 
pronounced because of resin stains in adjacent areas. 
Exudation of resin from the end grain, the presence of 
pitch pockets, or pitch streaks are additional indicators 
of the presence of resin canals. The presence of normal 
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Fig. 2. Left, sketch of radial section of Pinus resinosa show 
the wood ray and a single row on the lower margin: the three center tiers of ray parenchyma illustrate 1 


ter sectioning of embedded specimen. Center, thin- 
cells torn out in specimen that was not embedded. Right, thick-walled epithelium intact after 
freehand sectioning of untreated specimen 


ducts can always be verified by an examination of 
tangential sections under the microscope. 

2. Epithelium Cells Thick-walled. In freehand sec- 
tioning or sectioning without embedding the wood, 
species that possess resin canals with thin-walled 
epithelium cells will show the fusiform wood rays con- 
taining the canals to be devoid of an epithelium layer 
and, in many instances, the adjacent ray parenchyma 
will also be removed in the process. This condition is 
shown in Fig. 1 center, where the canal as well as the 
thin-walled parenchyma cells have been torn out in 
sectioning without embedding. Figure 1, left, shows a 
similar-type fusiform ray which had been embedded and 
all of the cells are intact. Figure 1, right, illustrates 
the thick-walled type of epithelium which has remained 
intact even though the section was cut freehand. 

8. Blank. 

4. Ray Tracheids Common. Ray tracheids may be 
found in many species if a careful search 1s made, but 
their rare occurrence in such cases suffices to distinguish 
those in which they are immediately seen. In certain 
genera they may be confined to the margins of the wood 
rays, as in T’suga and Larix, while in others, for instance 
Pinus, they may be both marginal and interspersed. 
When the ray tracheids are nondentate they may be 


ing two rows of dentate ray tracheids on the upper margin of 


-2 large, simple, 


: : ; ; , cross-field pitting 
Right, radial section of Abies magnifica showing nodular end walls of the ray parenchyma cells in pit-like hollows of the 


horizontal walls. These hollows are referred to as indentures. 
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A solitary crystal appears in each cell 
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: 


Fig. 3. Left, nodular thickenings of the transverse walls of vertical parenchyma in Taxodium; Note dark colored contents. 


Center, bordered pitting of tracheids multiseriate and opposite in Sequoia. Right, bordered pitting multiseriate and 
alternate in Agathis 


differentiated from the ray parenchyma by the presence 
of small bordered pits in the end walls and will be seen 
there in sectional view. 

5. Ray Tracheids Dentate. Ray tracheids exhibiting 
toothlike projections of the walls are referred to as 
dentate (lig. 2, left), and where they appear fused are 
known as reticulate. Dentate ray tracheids occur in 
the genus Pinus and are associated with those species 
which show 1-6 pinoid cross-field pitting. They may 
also occur in combination with 1-2 large, cross-field 
pitting as in Pinus resinosa and Pinus sylvestris. 

Minute denticulations are regularly present in Picea 
and sporadic in Larix. These should be observed from 
radial sections in the latewood or summerwood portions 
of the growth rings. 

6. Indenture. Depressions at the corners of the 
ray cells, as observed from radial sections, are referred 
to as indentures. They appear as very small, pitlike 
hollows in the horizontal walls in which the ends of the 
vertical walls stand (lig. 2, right). These should be 
observed at a magnification of about 400 times, and 
used as an identification feature only if they are defi- 
nitely present. Of our native species, this feature is of 
greatest diagnostic value in the cedar species. 

7. End Walls of Ray Parenchyma Nodular. Bead- 
like thickenings are sometimes present on the vertical 
walls of the ray parenchyma cells and can be observed 
from radial sections. Similar thickenings may occur on 
the transverse walls of the vertical parenchyma. cells 
(Fig. 2, right). 

8. Crystals Present. Crystals appearing in the form 
of regular prisms, cubes, or octahedra are of common 
occurrence in one group of the genus Abzes, and occur 


7 


sporadically in Pzcea sitchensis and Libocedrus decurrens. 
The crystals are generally confined to the ray paren- 
chyma cells although they may also be found in the 
vertical parenchyma in Abies. Figure 2, right, illus- 
trates two of the crystal shapes that may occur in 
Abies. 

9. Blank. 

Cross-field Pitting. The pits occurring on the areas of 
contact between the ray parenchyma cells and the ad- 
jacent vertical tracheids are referred to as cross-field 
pitting. This may vary from a single large pit that 
occupies most of the area of the cross-field, as in the 
case of the white pines, to very small pits that occupy 
only a small portion of the cross-field areas, as in the 
case of the spruces. Because the number of pits per 
cross-field as well as their shape will vary within a given 
growth ring, it is necessary to limit observations of this 
feature to the first two or three rows of earlywood or 
springwood tracheids. 

10. Cross-field Pitting, 1-6 Pinoid. Pitting of the 
1-6 pinoid type may be without a border or show narrow 
borders. The individual pits are irregular or variable 
in shape and size and there may be one to six pits per 
cross-field. Pitting of this type is limited to the genus 
Pinus and is associated with dentate ray tracheids. 

11. Cross-field Pitting, 1-2 (4) Large, Simple. 
Within this category of 1-2 (4) pits that are large, 
simple, or nearly so are included the large windowlike 
pits of the white pines, red pine, and the uniformly oval 
and more numerous pits of sugar pine (Fig. 2, left). In 
the case of the white pine and red pine there may be one 
or two pits per cross-field, whereas in sugar pine there 
may be two to four pits per cross-field. 


Fig. 4. Cross-field pitting: piceoid (left), cupressoid (center), and taxodioid (right) 
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12. Cross-field Pitting, Piceoid. FPiceoid pits show a 
narrow and often slightly extended aperture. The 
aperture in this instance is distinctly narrower than the 
distance from the aperture to the border (Fig. 4, left). 

13. Cross-field Pitting, Cupressoid. Cupressoid pits 
are those in which the aperture is ovoid and included. 
The aperture is slightly narrower than or as wide as the 
space on either side between the aperture and the 
border (lig. 4, center). 

14. Cross-field Pitting, Taxodioid. Taxodioid pits 
have a large, ovoid-to-circular included aperture that is 
wider than the space on either side between the aperture 
and the border (lig. 4, right). 


15. Blank. 
16. Blank. 
17. Blank. 


18. Bordered Pitting of Trachetds Multiseriate and 
Opposite. This feature of pitting of tracheids biseriate 
or triseriate and opposite applies to the common oc- 
currence of 2-4 bordered pits throughout the length of 
the tracheids and not to occasional groups that may 
occur at the overlapping portions of the tracheids. 
This feature is most pronounced in Sequoia and Taxo- 


dium and of infrequent occurrence in other genera; sce- 


Fig. 3, center. 

19. Bordered Putting of Tracheids Multiseriate and 
Alternate. Tracheid pitting may be 2-4 seriate in this 
group but in alternate arrangement. This feature 
separates Araucaria and Agathis from all other conifers; 
see Fig. 3, right. 

20. Spiral Thickenings in Tracheids. Spiral thick- 
enings of tracheids occur only in Pseudotsuga, Taxus, 
and Torreya. In Torreya the thickenings tend to occur 
in pairs which helps to separate this genus anatomically 
from Taxus. Spiral thickenings should not be con- 
fused with the spiral checks that characterize compres- 
sion wood. Figure 1, right, illustrates spiral thicken- 
ings in Pseudotsuga. 

21. Blank. 

22. Vertical Parenchyma Present. When present, 
parenchyma cells are usually detected without difficulty 
because of their dark contents. The cells may be 
limited to the growth ring boundary as in Abies and 
Tsuga or may be interspersed throughout the growth 
ring as in Taxodium and Juniperus. The dark contents 
of vertical parenchyma are shown in Fig. 3, left. 

23. Transverse Walls of Vertical Parenchyma Nodu- 
lar. Beadlike thickenings on the transverse walls of 
vertical parenchyma, similar to those that may occur on 
the end walls of the ray parenchyma cells, are best. ob- 
served from tangential sections. The presence of these 
thickenings and their relative size are very helpful in 
differentiating between certain species. Sequoia and 
Taxodium are readily separated anatomically on this 
basis; see lig. 3, left. 

24. Blank. 

25. Blank. 

26. Heartwood Colored. This characteristic is used 
only with those species that possess a strongly colored 
heartwood, not where the heartwood exhibits only a 
slightly darker color than the sapwood. This feature 
is to be used in the positive sense only. 

27. Distinctive Odor. Distinctive odors will range 
from the rank odor of Abies lasiocarpa to the sweetly 
aromatic odors found in Thuja plicata and Libocedrus 
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decurrens. Faint odors may be accentuated by moist- 
ening a freshly exposed heartwood surface or by heating 
a moistened surface. This characteristic is to be used 
only in the positive sense and to best advantage in those 
woods in which resin canals are absent. 

28. Greasy Feel. A characteristic greasy feel is 
found in Taxodium and in some specimens of Pinus 
ponderosa. This feature is to be used only in the posi- 
tiv 2 sense. 

29. Dimpled Grain. Dimpled grain is due to the 
indentations of the cambium produced by resin cysts in 
the bark. Thin-barked species such as Pinus contorta 
show this feature prominently on flatsawn surfaces. 
Dimples also occur frequently in Pinus ponderosa, Picea 
sitchensis, and sporadically in several other species. 

30. Transition Abrupt. Abrupt transition refers to 
the sharp definition of the springwood and summerwood 
of the same growth ring. Figure 5, left, illustrates the 
abrupt transition in Larix and Fig. 5, right, shows the 
gradual transition of Pinus strobus. Species that 
regularly show an abrupt transition may show a gradual 
transition in wide growth rings, hence this feature 
should be used only in the positive sense. 

31. Blank. 


Geographic Origin 


52. Exotic. Species originating outside the bounda- 
ries of the continental United States and Canada are 
known as exotic. 

33. Hastern United States. Species whose natural 
range is east of the Great Plains are listed as from the 
eastern United States. 

34. Western United States. Species whose natural 
range is west of the Great Plains are classified as from 
the western United States. 


USE OF DATA TABLE AND CARD KEY 
IN IDENTIFICATION 


The data in Table I may be used independently as a 
key or the data may be transposed to cards and the 
identification may be accomplished by sorting. The 
suggested layout of the card key is shown in Fig. 6. 


Use of Tabulated Data as a Key 
The plus marks in Table I represent the presence of 
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Fig. 5. Left, abrupt transition in Larix and one smailver- 

tical resin canal in the summerwood. Right, gradual 

transition in Pinus strobus and two large vertical resin 
canals at the margin of the summerwood 
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the given characteristic for a particular species or group 
of species. Blank spaces indicate the absence of the 
feature. The data are so tabulated that the species and 
groups are reduced to a small number within each 
category, which permits easier comparisons leading to 
identification. Under the heading ‘Resin canals 
present” and the subheading “Epithelium thin-walled”’ 
we find all the pines. Further separation may be ac- 
complished by means of the presence or absence of 
dentate ray tracheids and still further by means of the 
cross-field pitting. This elimination may be continued 
until the identification is pinpointed to a single group. 

In transposing the data from Table I to marginally 
perforated cards, the features marked with a plus (+) 
are to be indicated on the card by a notch. Features 
which are shown as blanks in the table remain un- 
notched on the card. lor example, perforation no. 1 is 
designated as “Resin canals present” and, if notched, 
indicates the presence of this feature; if left unnotched, 
this indicates the absence of resin canals. Upon in- 
serting a needle or thin rod into a pack of cards, those 
which are notched at a particular perforation will fall 
from the pack when the entire series is lifted and gently 
shaken. This process is repeated for a succession of the 
more important characters of the sample until a single 
card falls from the pack and the determination is 
accomplished. 

When the region of growth is positively known, it is 
usually desirable to start sorting at this point; in so 
doing the card pack will be reduced by about one half 
and permit more accurate diagnosis. 

Preferred sequence of operation for woods with resin 
canals: 


Region of growth if positively known. 

Resin canals present or absent—cards falling from pack are 
those woods in which canals are present. 

Sort for thick-walled epithelium—cards falling from pack are 
woods with thick-walled epithelium and those remaining on 
needle are those with thin-walled epithelium. 

If epithelium is thin-walled, then sort for ray tracheids den- 
tate—those falling from the pack have dentate ray tracheids 
and those remaining on the needle have smooth or non- 
dentate ray tracheids. 

Next sorting should be in cross-field pitting, followed by any 
other feature which is presented by the particular sample. 


Preferred sequence of operation for woods without 
resin canals: 


Region of growth if positively known. 

Resin canals present—the cards remaining on the needle are 
the woods without resin canals. 

Ray tracheids common—cards falling from pack are those in 
which ray tracheids are common and those remaining on 
needle are without ray tracheids. 

End walls of ray cells nodular—cards falling from pack con- 
tain this feature and cards remaining on needle are those 
woods in which the end walls are smooth. 

Continue with type of cross-field pitting, vertical parenchyma 
present, vertical parenchyma if present with or without 
nodular transverse walls, bordered pitting 2-4 seriate and 
whether alternate or opposite, indenture, followed by any 
other feature pertinent to the specimen. 


Species having highly distinctive characteristics 
can be sorted very quickly without going through the 
above operations. Douglas-fir, for example, can be 
arrived at in two sorts, the first for spiral thickenings 
present in the vertical tracheids and the second for resin 
canals present. The red pines can likewise be removed 
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Fig. 6. Suggested layout of features for card sorting key 


in two sorts—for ray tracheids dentate, and cross-field 
pitting 1-2 (4) large. A single sort at tracheid pitting 
multiseriate and alternate will immediately bring out 
the Araucariaceae (Agathis and Araucaria). 


SUPPLEMENTARY NOTES 


Summarized here are the important anatomical 
features of the various genera of conifers contained in 
the key and supplementing the data in Table I. Means 
of distinguishing the individual species are given here 
because such specific identifications often depend on 
characteristics that are insufficiently precise for inclu- 
sion in the list of key features. The distinctive features 
of each genus and the degree to which the genus may be 
subdivided in anatomical.or other features are also 
noted. 


Abies 


Nine species of Abzes are native to the United States 
and Canada. The only eastern species of commercial 
importance is balsam fir (A. balsamea (L.) Mill.). The 
other eastern species, Fraser fir (A. fraser? (Pursh.) 
Poir.) is extremely limited in its distribution and hence 
of little importance. The western species, Pacific silver 
fir (A. amabilis (Dougl.) Forbes), white fir (A. concolor 
(Gord. & Glend.) Lindl.), grand fir (A. grandis (Dougl.) 
Lindl.), subalpine fir (A. lasiocarpa (Hook.) Nutt.), 
California red fir (A. magnifica A. Murr.), and noble fir 
(A. procera Rehd.) are of considerable importance from 
the production standpoint. The bristlecone fir (A. 
bracteata D. Don) is limited to Monterey County, Calif., 
and does not enter commercial channels. The latter 
species may be readily recognized by the very frequent 
occurrence of traumatic resin canals. 
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Woods belonging to this genus may be readily recog- 

nized anatomically by the following combination of 
features: Resin canals lacking, ray tracheids lacking, 
end walls of ray parenchyma nodular, and cross-field 
pitting taxodioid. 
; The woods of this genus may be further subdivided 
into two groups on the basis of the color of the ray cell 
contents. In the eastern species and in subalpine fir 
the ray cell contents are colorless or at most a very 
pale yellowish color, and frequently tend to form a 
reticulum within the cells so that detection of the end 
walls may be somewhat difficult. These three species 
are further characterized by the lack of crystals in the 
ray parenchyma. The wood of Abies lastocarpa fre- 
quently has a rather foul odor and the knots are dis- 
tinctly yellowish in color. 

The remaining species, all western, have ray cell 
contents that are distinctly reddish brown. Crystals 
may be found in all species of this series but are com- 
mon to abundant in A. magnifica and A. concolor, and 
sparse or infrequent in A. amabilis, procera, and grandis. 
For practical considerations, the western species are 
classed collectively as ‘“‘white fir.”’ 


Araucariaceae 


In the Araucariaceae family are three species that 
enter commercial channels: Brazilian araucaria or 
“Parana pine” (Araucaria angustifolia (Bert.) O. 
Ktze.) of Brazil; klinki pine (Araucaria klinkiit Lau- 
terb.) of Borneo; and almaciga or “sakar’”’ (Agathis 
philippinensis Warb.) of the Philippine Islands. The 
group as a whole is easily separated from all other conif- 
erous woods by the 2-4 seriate bordered pitting of the 
vertical tracheids which is in alternate arrangement 
(Fig. 5, right). The two Araucarias are separated from 
Agathis by the presence of leaf traces in the Araucarias. 
These traces appear as tiny pin knots arranged obliquely 
as seen on the surface of flatsawn boards. Brazilian 
araucaria tends to be yellowish in color and frequently 
shows reddish or pinkish streaks while klinki pine is 
pinkish in color, is lighter in weight, and does not show 
reddish streaks. In color and luster, klinki pine is very 
similar to Sitka spruce (Picea sitchensis (Bond.) Carr.). 

The lack of growth rings in the family also helps to 
separate these imported woods from native softwood 
species. 


Chamaecy paris 


Three species of Chamaecyparis occur within the 
United States and Canada: Atlantic white-cedar (C. 
thyoides (L.) B.S.P.), of the coastal plain from southern 
Maine to Mississippi; Port-Orford-cedar (C. lawsoniana 
(A. Murr.) Parl.) of southwestern Oregon and north- 
western California; and Alaska-cedar (C. nootkatensis 
(D. Don) Spach), which ranges from southeastern 
Alaska to northwestern California. 

The three species vary appreciably and possess no 
features in common that would distinguish the genus. 
The heartwood of C. nootkatensis is yellowish and that of 
C. lawsoniana ranges from yellowish-white to a pinkish- 
brown or very pale brown. In both species there is no 
sharp contrast in color between heartwood and sap- 
wood. The heartwood of C. thyotdes is a light brown 
with a pinkish or reddish cast and is sharply demarcated 
from the sapwood. 
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From the standpoint of odor the three species differ 
rather markedly. The heartwood of C. thyoides is 
aromatic and resembles that of northern white-cedar 
(Thuja occidentalis L.); the heartwood of C. lawsoniana 
is strongly aromatic with a pungent, gingerlike odor; 
and the heartwood of C. nootkatensis has an odor that 
resembles that of raw potatoes. 

Anatomically they may be separated as follows: 
C. nootkatensis has ray tracheids that are quite large 
and frequently comprise the entire wood ray; the end 
walls of the vertical parenchyma are nodular, as are also 
the end walls of the ray parenchyma cells; and in- 
denture is present. C. lawsoniana and C. thyoides are 
similar in that they lack ray tracheids and the end walls 
of the ray cells are smooth and without indenture. 
They differ in that the transverse walls of the vertical 
parenchyma are nodular in C. lawsoniana and smooth in 
C. thyotdes. 


Cupressus 


Of the various species of Cupressus, only two are 
occasionally encountered: Arizona cypress (C. arizonica 
Greene) of the southwestern United States and Ben- 
tham cypress (C. lusitanica Miller) of Mexico and 
Guatemala. The heartwood of C. arizonica is not 
differentiated from the sapwood, is yellowish in color 
and aromatic. The heartwood of C. lusitanica is a pale 
reddish brown in color and is distinctly separated from 
the light-colored sapwood. The heartwood of C. 
lusttanica is also aromatic. oe 

Anatomically C. arizonica has many of the features 
common to Juniperus; however, C. arizonica tends to 
have lower rays and the end walls of the ray paren- 
chyma cells are not as conspicuously nodular as in 
Juniperus. When heartwood is present, the two genera 
can be readily separated. 

C. lusitanica differs from C. arizonica in that the end 
walls of the ray cells are not nodular in C. lusitanica and 
indenture is lacking or obscure. 


Fitzroya 


The single species of Fitzroya, alerce (IF. cupressoides 
(Mol.) Johnston) is native to southern Chile. Super- 
ficially the wood resembles that of redwood (Sequoia 
sempervirens (D. Don) Endl.) but may be differentiated 
when split radial faces of the two species are compared. 
In redwood the rays are two to three times higher than 
those of alerce. Anatomically, alerce may be separated 
from redwood by the presence of indenture, the end 
walls of the ray cells are nodular, cupressoid pitting is 
present, and the wood rays are usually under 12 cells in 
height. 


Juniperus 


The heartwood of the various species of Juniperus is 
readily distinguishable from all other conifers by its 
distinctive odor that is generally classified as ‘‘cedar- 
chest”’ or “pencil” odor. On the basis of heartwood 
color, two groups may be differentiated: (1) those with 
a deep-red or purplish-red color as in eastern redcedar 
(J. virginiana L.), southern redcedar (J. silicicola 
(Small) Bailey), and Rocky Mountain juniper (/. 
scopulorum Sarg.) and (2) those with a brownish- 
colored heartwood that includes all of the western 
species except J. scopulorum. 
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Anatomically, Juniperus may be distinguished from 
other woods with a highly colored and aromatic heart- 
wood by its abundant vertical parenchyma with nodular 
transverse walls, ray parenchyma with abundantly 
nodular ends walls, indenture, dark-colored ray cell 
contents, and intercellular spaces between the vertical 
tracheids. 


Larix 


Three species of Larzx occur in the United States and 
Canada: Tamarack (L. laricina (Du Roi) K. Koch) of 
the northeastern United States and from southeastern 
Canada to the Yukon; western larch (L. occidentalis 
Nutt.) of the northwestern United States and south- 
eastern British Columbia; and subalpine larch (ZL. 
lyallat Parl.), which is a high-elevation species having 
the same range as L. occidentalis but not of commercial 
importance. 

On the basis of anatomical structure, Lartx is readily 
separated from other genera that have resin canals with 
thick-walled epithelium cells. This separation is made 
on the basis of the abrupt transition from earlywood to 
latewood and the bordered pitting of the vertical 
tracheids, which is frequently biseriate. Western larch 
may be separated from tamarack using the following 
combination of features: Heartwood of L. occidentalis 
is russet brown, whereas in ZL. laricina it is a yellowish 
brown; latewood is generally wider and more _ pro- 
nounced in L. laricina than in L. occidentalis; growth 
rings are generally more uniform in L. occidentalis than 
in L. laricina and bordered pitting is more commonly 
biseriate in LZ. occrdentalis than in L. laricina. The 
locality of growth affords a very reliable means of 
separation of these two species. 


Libocedrus 


The single American species of Libocedrus, incense- 
cedar (L. decurrens Torr.), occurs from western Oregon 
to southern California. 

The heartwood is reddish brown to dull brown and 
sometimes has a purplish cast. The odor of the heart- 
wood is distinctly aromatic and rather similar to that of 
western redcedar (Thuja plicata Donn). Anatomically, 
it may be distinguished from other genera that have 
nodular thickenings on both the end walls of the ray 
cells and the transverse walls of the vertical parenchyma 
since Libocedrus lacks indenture which is present in the 
other genera. 


Picea 


Seven species of Picea occur in the United States and 
Canada, although only five are of commercial impor- 
tance. The most important species are white spruce 
(P. glauca (Moench) Voss) and black spruce (Ps 
mariana (Mill.) B.S.P.), which range from the north- 
eastern United States across Canada to Alaska; red 
spruce (Picea rubens Sarg.) which ranges from the Mid- 
dle Atlantic States to Nova Scotia: Engelmann spruce 
(P. engelmanii Parry) of the Rocky Mountain region; 
and Sitka spruce (P. sitchensis (Bong.) Carr.), which 
ranges from southern Alaska to northeastern California. 
Brewer spruce (P. breweriana S. Wats.) of southwestern 
Oregon and northern California and blue spruce (P. 
pungens Engelm.) of the Rocky Mountain region do not 
enter commercial markets. 
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The heartwood of P. sztchensis is pinkish in color and 
is sharply demarcated from the white sapwood. The 
heartwood of the other species is light colored and there 
is no difference between heartwood: and sapwood. 
Anatomically P. sztchensis can be separated from the 
other species on the basis of the abundant yellowish- 
brown deposits in the ray cells and the frequent oc- 
currence of biseriate bordered pitting of the vertical 
tracheids. The other species only show occasional pale 
yellowish-colored deposits and the tracheid pitting is 
uniseriate. P. sitchensis occasionally has crystals in 
the ray cells, which is a further aid in separating this 
wood from the other spruces. Split tangential faces of 
P. sitchensis commonly show dimpled grain. Separa- 
tion of the other species is not practical except in some 
instances where the geographical source is known. 

Anatomically, Larix and Picea are very similar; 
however, separation may be accomplished by the abrupt 
transition from earlywood to latewood in Larix and 
gradual in Picea, and by the presence of minute dentic- 
ulations on the walls of the ray tracheids in Picea but 
rare in Larix. 


Pinus 


The members of the genus Pinus are readily sepa-~ 
rated from all other conifers by their resin canals, which 
have thin-walled epithelium cells. Specific identifica- 
tion is generally not possible, however, the genus can be 
subdivided into five groups on the basis of the ray 
tracheids and the type of cross-field pitting. 


Ray tracheids nondentate. 

Cross-field pitting 1-2 large, simple or nearly so 
Eastern white pine (P. strobus L.) 

Western white pine (P. monticola Doug.) 

Included here are the stone pines of small economic im~ 
portance which are: whitebark pine (P. albicaulis 
Engelm.) and limber pine (P. flexilis James). 

Cross-field pitting 2-4 ovoid. 

Sugar pine (P. lambertiana Dougl.) 

Cross-field pitting piceoid. 

Species of little importance and comprising two groups: 

Foxtail pines: bristlecone pine (P. aristata Engelm.) and 
foxtail pine (P. balfouriana Grev. & Balf.) 

Pinyon pines: Mexican pinyon (P. cembroides Zuce.): 
pinyon (P. edulis Engelm.); singleleaf pinyon GPx 
monophylla Torr. & Frem.); and Parry pinyon (Be 
quadrifolia Parl.) 

Ray tracheids dentate to reticulate. 

Cross-field pitting 1-2 large, simple or nearly so. 

Red pine (P. resinosa Ait.) and the European Scotch pine 

(P. sylvestris L.) 

Cross-field pitting 1-6 pinoid. 

Western species, principally ponderosa pine (P. ponderosa 
Laws.) Jeffrey pine (P. jeffreyi Grev. & Balf.), and 
lodgepole pine (P. contorta Dougl.) 

Eastern and southern species, principally jack pine (P. 
banksiana Lamb.); slash pine (P. elliottii Engelm.); 
longleaf pine (P. palustris Mill.); shortleaf pine (P, 
echinata Mill.) and loblolly pine (P. taeda L.). 


In this group characterized by 1-6 pinoid pitting, 
separation of the eastern and western species may gener- 
ally be made by the more prominent latewood found in 
the eastern species and particularly in the more im- 
portant southern species. P. elliottid and P. palustris 
frequently show multiple latewood bands within indi- 
vidual growth rings which aids in separating these two 
species from all the others. P. palustris can also be 
separated from the other eastern and southern species 
when pith is present in the specimen. In this species 
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the pith is commonly 0.2 in. in diameter while in the 
other species it is 0.1 in. in diameter or smaller. 

Dimpled grain is distinctive of P. contorta and occurs 
rather frequently in P. ponderosa. In the latter species, 
however, the dimples are larger and fewer per unit area 
than those of P. contorta. 


Pseudotsuga 


The Douglas-fir of commerce is the produce of 
Pseudotsuga menziesii (Mirb.) Franco, occurring from 
southwestern British Columbia southw ard through 
California, and P. menziesii var. glauca (exes 
Franco, which 4 is native to the Rocky Mountain region. 

oiler species, bigcone Douglas-fir (P. macrocarpa 
(Vasey) Mayr) is limited to the mountains of southern 
California and is not commercially important. 

Pseudotsuga is readily distinguished from all other 
native conifers by the combination of resin canals 
present and the occurrence of spiral thickenings of the 
vertical tracheids. 

The heartwood of Douglas-fir is reddish or pinkish 
and occasionally may have a russet-brown color. The 
odor of the heartwood is highly distinctive for this 
species but difficult to describe. 


Sequoia 


Only one species of Sequoia, Redwood (S. sempervirens 
(D. Don) Engl.), is of commercial importance. The 
other species, giant sequoia (S. gigantea (Lindl.) 
Decne.), occurs in protected groves. Both species are 
native to California. 

The light red to deep reddish-brown heartwood 
readily separates redwood from other conifers with 
colored heartwood. The wood is without odor. 

Anatomically, it is identified by its biseriate or tri- 
seriate bordered pitting, end walls of ray cells without 
nodular thickenings, taxodioid cross-field pitting, and 
relatively inconspicuous nodular thickenings on the 
transverse walls of the vertical parenchyma. Ana- 
tomically it 1s very similar to Taxodiwm which differs 
from Sequoza in that the transverse walls of the vertical 
parenchyma are conspicuously nodular. (See Fitzroya 
for difference between that genus and Sequoza.) 


Taxodium 


Baldcypress (Taxodium distichum (.) Rich.) and 
the variety nutans (Ait.) Sweet supply the cypress of 
commerce. 7’. distichum occurs in the coastal plain 
from southern Delaware to southeastern Texas and in 
the Mississippi River valley as far north as Missouri and 
southern Illinois. The variety nutans occurs in the 
coastal plain from southeastern Virginia to south- 
eastern Louisiana. 

The heartwood of Taxodium is quite variable in color 
and ranges from yellowish to dark brown, reddish 
brown, or almost black. The heartwood is further 
_ characterized by its greasy or oily feel and often by a 
rancid odor. 

Anatomically it is very similar to Sequoia but has 
more conspicuous nodular thickenings on the transverse 
walls of the vertical parenchyma. The cross-field 
pitting of Taxodiwm may be taxodioid or cupressoid. 


Taxus 


Two species of Taxus, Florida yew (T. floridana 
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Nutt.) and Pacific yew (7. brevifolia Nutt.), are native 
to the continental United States; however, only the 
Pacific yew enters the market. 7’. floridana is rare and 
local in Gadsden and Liberty Counties of northwestern 
Florida. T. brevifolia occurs from southeastern Alaska 
to northern California and in the northern Rocky 
Mountain region. 

The heartwood ranges in color from bright orange to 
russet brown and is without odor. Anatomically it can 
be separated from all other American conifers except 
Torreya by its spiral thickenings in the vertical tracheids 
and lack or resin canals. In Taxus the cross-field pits 
are 8 to 10 uw in diameter while in Torreya they are 
about 6 « in diameter (see Torreya). 


Thuja 


Two species of Thuja occur in the United States and 
Canada. Northern white-cedar (7. occidentalis L.) is 
found in southeastern Canada and northeastern United 
States to the Lake States region, while Western redcedar 
(7. plicata Donn) ranges from southeastern Alaska to 
northwestern California and also in the northern Rocky 
Mountain region. 

The heartwood of 7. occidentalis is a pale brown with 
a faint but characteristic cedary odor; the heartwood of 
T. plicata is reddish or pinkish brown to dull brown with 
a much stronger and spicy aromatic odor. 

Anatomically the genus is defined by taxodioid 
cross-field pitting, end walls of ray cells smooth, in- 
dentures distinct, transverse walls of vertical. paren- 
chyma nodular. TJ. occidentalis may be separated 
anatomically from 7’. plicata by the more frequent 
biseriate bordered pitting and the more abundant 
parenchyma of 7. plicata. The end walls of the ray 
cells may occasionally show nodular thickening, par- 
ticularly near the growth ring boundaries. In 
occidentalis the ray cell contents appear reticulate ad 
tend to obscure the end walls, while in 7. plicata the 
contents of the ray cells are more uniformly distributed 
and do not obscure the end walls. 


Torreya 


The genus Jorreya consists of two rather rare species: 
Florida torreya (7. taxifolia Arn.) of southwestern 
Georgia and northwestern Florida and California 
torreya (7. california Torr.) of central California. 

The heartwood is a clear yellow color and has a rather 
distinctive and somewhat unpleasant odor. 

Anatomically Torreya is very similar to Taxus, 
however, it may be separated from Taxus by the paired 
appearance of the spiral thickenings, and the smaller 
(about 6 w) size of the cross-field pits. 


Tsuga 


The genus T’suga consists of four species: western 
hemlock (7. heterophylla (Raf.) Sarg.) and mountain 
hemlock (7. mertensiana (Bong.) Carr.) of the north- 
western United States and southwestern Canada, and 
eastern hemlock (7. canadensis (L.) Carr.) and Carolina 
hemlock (7'. caroliniana Engelm.) of the eastern region. 
T. canadensis occurs in the Lake States, northeastern 
United States, and southeastern Canada, and 7. caro- 
liniana is of limited occurrence in the Central Appala- 
chians. 

The woods of this genus show no difference between 
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sapwood and heartwood and bear a close resemblance 
to the wood of the western Abzes with which they are 
frequently confused. Anatomically they are readily 
separated from the Abies by the ray tracheids which are 
always present in 7’suga and rarely present in Abvzes. 
The eastern species may be separated from the western 
species by the more abrupt transition from earlywood to 
latewood and the frequent biseriate bordered pitting 
that occurs in the former species. The western 7'suga 
may be separated from the western Abies by its more 


uniform and somewhat purplish color as seen on smooth 
cut end-grain surfaces and finer texture as seen with a 
hand lens. In the Abies species the color change from 
earlywood to latewood is more abrupt and the summer- 
wood generally is light brown. The texture of the 
western Abzes is distinctly coarser than that of Tsuga 


heterophylla. 
Recerivep Aug. 10, 1960. Presented at the 11th Testing Conference of the 


Technical Association of the Pulp and Paper Industry, held in Grand 
Rapids, Mich., Sept. 27-29, 1960. 


Standardization of the Jumbo Mullen Tester 


D. W. REID and R. R. CHASE 


Bursting strength is an important property of linerboard, 
but unfortunately it is difficult to obtain consistently 
reliable test results. Even after carefully following check 
procedures, the operator is never sure of results since 
there is no basic standard. Other investigators have 
tried various standards, such as aluminum foil and 
selected uniform papers. These have drawbacks in that 
although they give constant Mullen results, their charac- 
teristics of stretch and smoothness are different from 
linerboard. We have had instruments which would 
check well with these standards, but would not give 
reliable tests on linerboard. We decided to use 42-lb. 
linerboard itself as a standard. Although its variability 
is quite high, we felt it could be overcome by testing a 
large number of standard samples. To implement this 
approach, we prepared a large group of 6-in. square pieces 
of linerboard. These were randomized and a large sample 
tested to obtain an average for the large group of samples. 
Using these data we determined that 20 samples per 
machine were necessary to give our desired precision. 
These data are plotted on a modified control chart with 
limits to indicate when corrective action is necessary. 
This technique has been successful in the early de- 
tection of instrument errors and has provided a positive 
check as to when these errors have been corrected. 


IN COMMON with all who use the Mullen tester as 
a means of evaluating board, we have had nothing but 
headaches. The voluminous literature on this machine 
testifies better than anything else to the difficulties of 
consistently producing reliable tests which will check 
with those run by other laboratories. The first reaction 
of anyone working with the instrument is that its only 
virtue is its speed of operation. However, the Mullen 
value continues to appear in many paper specifications 
and remains the major strength specification for liner- 
board. As long as this continues, we who use or make 
such paper must, of necessity, be concerned with testing 
for bursting strength as accurately as we can. 

To a manufacturer of linerboard, maximum accuracy 
of burst testing is a must; the cost of errors is tre- 
mendous, since nearly all board production is controlled 
to a specified bursting strength level. Should a Mullen 
tester be giving values 5% low, the board will be made 
with burst that is 5% higher than necessary. In our 
case this means that the machine is slowed down un- 
necessarily which, in turn, means less production and 
smaller profits. On the other hand, Mullen tester errors 


D. W. Rein, Quality Analysis Supervisor, and R. R. Cuase, Assistant Plant 
Technical Director, Union Bag-Camp Paper Corp., Savannah, Ga. a 
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on the high side mean that the product is actually 
inferior. Such a product all too frequently results in 
customer complaints and, if continued, loss of sales. 

Much of the literature on Mullen testers is concerned 
with the many adjustments which are necessary to keep 
the machine in satisfactory calibration. McKee, Root, 
and Ayers (1) have covered this well, including measure- 
ments of the degree to which various maladjustments 
can alter the test. Faichney and Mason (2) have out- 
lined the procedure used in Canada for aligning the 
machine. Our own procedure, a composite of these 
and other published methods (3, 4), has been described 
by Kimble (4). 

Even after carefully following the best known adjust- 
ment techniques, considerable doubt remains as to the 
accuracy of the test results. There is the possibility 
that the adjustments have not properly accounted for 
all of the variables or that some error was made in mak- 
ing these adjustments. 

The best overall check would be a primary standard 
but none is available for this test. Customarily, in 
almost all mills, testers are compared with each other 
by alternately testing adjacent spots on a paper or board 
sample using the two machines involved. This is ex- 
tremely useful for bringing testers into agreement but it 
still does not provide assurance that either of the two 
testers is correct or that either is giving the same results 
that it did in the past. 

Several people have had considerable success in using 
aluminum foil as a standard for calibration. In Eng- 
land, aluminum foil has been established as the basis for 
industry-wide calibration of Mullen testers (6) with 
considerable success. Aluminum foil has the advantage 
of being relatively immune to humidity changes and 
also is quite stable with aging. 

The greatest drawback in using aluminum foil, 
particularly for board Mullen testers, is its smoother 
surface. This results in its behaving considerably 
different from board in the clamp of the tester. Conse- 
quently, it will not accurately detect tester deficiencies 
resulting from improper clamping, since a properly ad- 
justed Mullen tester will actually allow some slippage 
in the clamp. Thus, instruments that may be off by as 
much as 5% may appear correct when checked with 
aluminum foil. In addition, considering single sample 
lots, burst tests on aluminum foil are no less variable than 
similar tests on board. Also its distention at burst 
differs considerably from board; thus, it reacts differ- 
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ently to Mullen tester errors associated with either 
diaphragm characteristics or air in the hydraulic sys- 
tem. We abandoned use of foil because frequently we 
found that testers which had appeared satisfactory 
when checked with aluminum foil were actually in error 
by 2 to 5% when testing our board. 

Another standard used quite widely is specially 
selected pouncing paper (7). We also tried this stand- 
ard but found that it was still so different from board 
that it was subject to the same type of problems as was 
the use of foil, although to a somewhat, lesser degree. 
Machines adjusted to read the same on pouncing paper 
did not necessarily agree on our linerboard. 

By the process of elimination we had by this time ar- 
rived back at the use of the product we wanted to test 
as the best standard. We reviewed all of the reported 
disadvantages of using board as a standard for Mullen 
tester calibration. It appeared that basically these 
reduced to three; board burst is quite variable within a 
given lot; bursting strength of board varies with its 
moisture content; and bursting strength of board may 
change as it ages. 

We decided that these problems were not enough to 
prohibit the use of board as a standard; so we decided 
to try it. To minimize the aging effect, we allowed the 
lot of board we selected as the standard to age several 
months before use. This was based on the theory that 
most of the aging effects, if there were any, would occur 
soon after manufacture. After that any change should 
be quite slow. Actually, we expected that the change 
in our board due to aging would be negligible since we 
had never been able to detect any such change in 
carefully controlled studies where board was aged 
several years. 

To minimize the effects of moisture content of board, 
we planned to make all tests under TAPPI standard 
atmospheric conditions. Fortunately, the curve of 
bursting strength change with moisture is fairly flat in 
the range of moisture found in equilibrium with these 
conditions. This also has the desirable effect of keeping 
the instrument temperature constant. Standard condi- 
tions are used in our test room at the end of the paper 
machines. 

To overcome the problem of board variability we 
could use only brute force of numbers. By using a large 
enough number of specimens from the standard lot for 
each calibration, we found that we could bring the 
precision of the average to a satisfactory level. 

In order to reduce the variability of our standard lot 
as much as possible, we had a 6-in. wide roll of 42 lb. 
board trimmed from near the center of a board reel. 
This minimized any cross machine burst variability. 
The 6-in. roll was then cut into about 50,000 sheets, each 
6 in. square. These were randomized by tumbling in a 
corrugated container drum tester. While it would 
have been preferable to use a random number tech- 
nique for randomizing, this appeared too laborious. 
Subsequent observations have indicated that the tumb- 
ling technique was quite adequate. 

Once the standard lot was prepared, we tested a total 
of 1600 specimens from the lot, in groups of 200, to ob- 
tain a reliable estimate both of the sample variability 
and its average bursting strength. Groups were 
limited to 200 samples in this phase to avoid the effects 
of fatigue on the rubber diaphragm. To further reduce 


Tappi - November 1960 Vol. 43, No. 11 


Table I 
Sample size a, Precisione of average } 
10 = Oval 
40 Se) 
100 SIG 
250 sell (0) 


1000 0.5 


“ 95% confidence level. 


the variability, all tests were made with the top 
(finished) side of the board against the diaphragm. 
Before these tests, the Model A tester used had been 
checked as carefully as we knew how, to be sure it was 
in the best possible condition. Also, it had recently 
been found to check closely with the standard instru- 
ment used at The Institute of Paper Chemistry for the 
program of the Fourdrinier Kraft Institute. 

We found that the average burst of the lot was 
98.5 + 0.4 and the variability was such that the stand- 
ard deviation of individual tests was 8.0. Based on this 
variability, we then calculated the number of samples 
needed for the desired degree of precision for the aver- 
age. The precision for several different numbers of 
specimens is shown in Table I. : 

After we had been using this standard lot for some 
time we recalculated our average value and found 
(based on 6000 tests) that the average was 98.7 + 0.2. 
This is the value we now use for this standard lot. No-* 
change was found in the sample variability. 

Our next step was to set up control charts for each of 
our three Model A Mullen testers that are used rou- 
tinely. To keep the labor at a reasonable level, and to 
conserve our standard sample, we selected 40 specimens 
as satisfactory for an individual check. We then 
established controls for the 40 specimen average at both 
the 1 sigma and 2 sigma limits on the chart. These 
are at 1!/,; and 2'/, units each side of the average value 
(now 98.7). | 

Our procedure is to test 40 specimens on each active 
Mullen tester every other day. The average value is 
plotted on the control chart for that tester. Such a 
chart, selected when we were having more than usual 
calibration difficulties. is shown in Fig. 1. Should any 
value fall outside the outer limits (solid lines) as at 
point A, the instrument is immediately taken out of 
service until corrective action has been taken by our 
instrument maintenance crew. ‘Two successive points 
falling outside the inner limits (dotted lines) on the same 
side are also a signal for immediate corrective action. 
As soon as the instrument crew has checked and re- 
adjusted the instrument, a recheck of 40 specimens is 
made. The results of such rechecks are shown at the 
points marked C. 

The use of control charts has in no way replaced our 
routine maintenance checks on these instruments. 
These are still made on a regular schedule, the nature 
of any necessary adjustments is noted on the chart, and 
such adjustments are immediately followed by a re- 
check of 40 specimens from the standard lot. Unless 
this recheck average falls within the inner control limits, 
further maintenance work is done until the average 
for a subsequent recheck does fall within the inner 
limits. Such a recheck is shown at point D. In this 
case, the diaphragm was changed because the main- 
tenance check showed that the pressure at standard 
distention was below the limits we allow for this check. 
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Fig. 1. Control chart used for Jumbo Mullen tester 
calibration 


You will note that the routine calibrations had already 
warned of impending trouble before this diaphragm 
change, as indicated by the downward trend evident 
just prior to the change. 

In addition’ to plotting the average for each check, we 
also plot the running average of the last five checks (200 
pops). This is shown in Fig. 2. As you can see, the 
variations have been leveled out considerably. While 
‘no statistical controls are applied to this plot, it is also 
watched because it highlights long term trends which 
might be overlooked because of the variability of in- 
dividual check averages. 

To check on any possible change of our standard with 
age, we examined the averages on each machine over a 
long period. We felt that any change in the sample 
would be shown by a gradual drift on all three machines. 
No such drift occurred. Also, our tests on one of these 
instruments continue consistently close to the values 
obtained on duplicate samples tested monthly on the 
standard instrument at The Institute of Paper Chem- 
istry. 

Detailed instructions have been issued to the routine 
control personnel covering the application of this pro- 
cedure. A copy of these instructions is appended. 

It is apparent that these control charts have proved 
invaluable in keeping our instruments in calibration. 
Since their inception we have had two cases where 
customers reported that their bursting strength tests 
on our board were lower than we claimed. Armed with 
the confidence supplied by our control charts, it was 
relatively easy to resolve these tests discrepancies 
Even when we were having abnormal trouble, as dur- 
ing the period covered by Tig. 1, we successfully main- 
tained the accuracy of our instruments so the average 
test over this period was off by only 0.4%. 

We have three Model A Mullen testers that are 
regularly checked by this procedure. During the last 
month the checks with our calibration standard for the 
three testers have averaged 98.4, 99.3, and LOOT as 
compared to our standard average of 98.7. The ma- 
chine that averaged 100.1 has had considerable me- 
chanical trouble and consequently has been out of 
service for much of this period. Without the calibra- 
tion standard this trouble would probably have con- 
tinued undetected. It is interesting to observe that 
our system is able to detect this error which is only 
1.4%. We feel that the other two machines are in 
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Fig. 2. Running averages of last five burst checks (200 
determinations) 


excellent control; and we attribute this to an excellent 
routine maintenance program combined with prompt 
special servicing whenever called for by the calibration 
checks. 

While this paper covers our initial application of this 
technique, which was on our Model A testers, we have 
found that the same technique is equally effective when 
used for control of our Model C testers. We are now 
extending the use of this technique to other testers, 
particularly our tear and Concora flat crush instru- 
ments. 


APPENDIX—MULLEN CALIBRATION PROCEDURE 


Checking against Standard Samples of Liner: Every 
other day all Model A Mullen testers will be checked on 
specially selected samples of 42-lb. board. The follow- 
ing schedule will be followed in checking instruments: 
The samples of liner to be used are in the form of 6 by 
6-in. squares. These samples should be preconditioned 
for at least 72 hr. in the preconditioning cabinet and 
then conditioned for at least 72 hr. at standard condi- 
tions before using. 


Tester no. Shift Dates of each month 
H-1 6-3 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 
26, 28, 30 
H-3 3-11 15/845: 7,.0; 1 sl Sal Sata elon eee 
DE ou Cs 
H-5 eg 1,3; 5, 7,9, 11, 13, Teton ios 


25, 27, 29, 31 


Forty samples are to be used for each test. The tests 
will be made with the top side of the sample against the 
diaphragm. The average of the 40 tests is plotted on 
the control chart. If the average falls above or below 
the outer control limits, the instrument will be taken out 
of service and the instrument man must be notified to 
check the instrument. At the conclusion of the instru- 
ment man’s checks an additional set of 40 samples will 
be tested and the average plotted. This procedure will 
be repeated until the average falls within the dotted 
lines. Plot on the chart also the running average of the 
most recent five (200 bursts) acceptable checks, which is 
to include the current bi-daily check. The instrument 
will not be put into routine service until these checks 
are completed. 

If two successive averages of 40 samples (including 
rechecks) are both above or both below the inner con- 
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trol limits, the instrument will then be out of service 
and the instrument man must be notified to check the 
mstrument. After the completion of these checks, a set 
of 40 samples will be tested and the average computed. 
This average will be plotted, and, if inside the two 
dotted control limits, the instrument will be placed back 
in service. If outside the dotted control limits, the 
istrument man should be recalled for further checking. 
This procedure will be followed until a sample average 
falls within the dotted lines. 

At any time any maintenance work is done on the 
instrument, the procedures outlined in the above para- 
graph will be followed, i.e., diaphragm change, gage 
change, etc. 

Whenever any work is done on any of these instruments, 
a notation of what was done should be made on the chart. 
All rechecks should be plotted on the chart. 


Each of the control chart forms will be used for about 
10 weeks. The last previous chart and the current 
chart will be posted near the Mullen tester, and all other 
charts will be sent to the laboratory. 
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Scrubbing Kraft Recovery Furnace Gases 


J. S. MURRAY 


The Everett kraft mill of the Weyerhaeuser Co. experi- 
mented with various recovery furnace flue gas pilot-plant 
scrubbers to determine if the fly ash remaining after an 
electrical precipitator could be removed successfully. 
Results indicated that a spray-nozzle, venturi-throat 
scrubber would remove about 90% of the sodium salts 
from the flue gas. A full-size, stainless steel scrubber was 
installed and tested. Results indicated that the plant 
scale unit normally removes about 90% of the fly ash. 


THe Weyerhaeuser Co. constructed a 350-ton- 
per-day bleached kraft pulp mill m Everett in 1953. 
The recovery system for this mill included the nor- 
mal equipment for efficiently removing fly ash from 
the furnace gases. A Babcock & Wilcox furnace was 
followed by a cyclone evaporator which picked up fly 
ash with a black liquor spray. A Cottrell precipitator 
was also installed. This unit removed 93% of the 
remaining fly ash when it was tested by the manufac- 
turer. 

The mill was built to effectively utilize the waste 
wood from Weyerhaeuser’s Everett sawmills. It is 
located so that the prevailing winds will normally dis- 
sipate the mill’s plume over nonresidential areas. 
It was also located so that it would be close enough to 
the sawmills to obtain chips by belt conveyor. 

The mill was located near a residential area and the 
variable direction of the wind created a problem caused 
by the small amount of fly ash remaining after the pre- 
cipitator which escaped from the stack. The general 
problem could be broken down into several steps: 
(1) how should a device to remove this fly ash be eval- 
uated; (2) how effective is the equipment sold for this 
purpose; and (3) how effective would a full-scale in- 
stallation be. 


TESTING PROCEDURE 


The method for determining fly ash used by the man- 
ufacturer of the precipitator was to withdraw a cer- 
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tain volume of flue gas through a paper thimble. The 
flue gas samples were withdrawn at isokinetic con- 
ditions; that is, at the same rate as the velocity of gas 
in the stack or flue. The weight of fly ash for a pre- 
determined gas volume was calculated and related to the 
total quantity. Moisture was condensed and_ the 
amount calculated and corrected to a true gas volume. 

This method proved to be quite difficult. The 
thimble would absorb moisture and collapse, or the 
hot flue gas might char it. In addition, the condensate 
collected after the thimble proved contaminated with 
chemicals. This indicated that in most cases this 
method would not trap all the fly ash as the flue gas 
was pulled through the paper thimble. 

Samples were then withdrawn and the fly ash caught 
on the thimbles was dissolved in the condensate. 
Standard alkalinity tests were made, but these results 
proved inconclusive. This was caused by variations 
of pH due to interfering carbon and sulfur dioxides. 

Before running further tests it was desired to find 
a method that could be used which would not be af- 
fected by the temperature of the flue gas or its pH. 

Gravimetric analysis indicated that the fly ash con- 
sisted mainly of sodium sulfate, sodium chloride, and 
sodium carbonate. Since all these salts are soluble 
in water, and sodium was common to each salt, a 
technique for determining sodium-ion concentration 
was designed. 

The Beckman spectrophotometer can easily measure 
small quantities of sodium ion in solution with reason- 
able accuracy. A standard solution of sodium chloride 
is used as a reference. 

The next step was to design an absorption train that 
would trap all the sodium salts. Three flasks with 
fritted gas bubblers were first used as an absorption 
train. This unit would absorb the solid salts and oper- 
ate satisfactorily at first, but at certain times small 
particles of carbon soon plugged the bubblers. 

Since straight glass tubes did not give fine bubbles, 
the next problem that developed was to determine the 
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Fig. 1. Absorption train 


efficiency of the absorption train itself. Using three 
flasks in series, the last bottle after a test was found to 
contain only trace amounts of sodium ion while the 
first bottle contained 80 to 90% of the total sodium 
ion. 

The first bottle had to be kept in a cold-water bath, 
as the hot flue gas caused the absorbing solution to boil 
and sodium was carried over to the next flask. A small 
laboratory condenser was used ahead of the first flask 
if flue gases were extremely hot. 

With satisfactory techniques developed both to 
absorb and to analyze the fly ash in the flue gas, sev- 
eral tests at various conditions could be made in one 
day. The apparatus used is shown in Fig. 1. 
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Fig. 3. Deflection impingement scrubber 


PILOT-PLANT RESULTS 


Several different types of scrubbers were tested to 
determine how effective they were in removing sodium 
salts from our flue gas. 


Scrubber A 


A 6-ft.-diam. packed tower was available at the mill, 
so it was decided to test it on our recovery furnace 
gas. A 24-in. diam. flue brought part of the gas from 
the furnace plenum chamber after the Cottrell to the 
bottom of the experimental packed tower. Fresh 
water entered the top of the tower through a header. 
The water flow was countercurrent to the gas stream. 
Variable volumes of flue gas were drawn through the 
tower with a 15-hp. motor and fan. The gas was ex- 
posed to ceramic 3-in. dumped, cross-partition tile 
packing. The packing was 6 ft. in depth. This 
unit is shown in Fig. 2. 

The flue gas density was about 0.0498 Ib. per ft:, 
the temperature 300°F., and the pressure drop 1 in. 
per ft. of packing. Handbooks indicate that the water 
flow might range from 5 (dry tower) to 200 g.p.m. 
(flooded tower). 

Several problems developed when this unit was 
first tested: (1) the water pressure at the elevation of 
the experiment was not sufficient to deliver enough 
water; (2) the distributor header did not give uniform 
flow; and (3) entrained chemicals in the exit gas from 
the tower resulted in very low efficiencies of 40 to 60%. 

These problems were overcome with high-pressure 
fire-main water, a repositioned header, and the es- 
tablishment of a moisture-entrainment baffle. 

Another series of tests on the scrubber found the 
efficiencies to range from 65 to 75% dust removal. 
Water usage was 35 to 50 g.p.m. per 1000 ¢.f.m. For 
a full-size unit the fan would require about 225 hp. 
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Fig. 4. Impingement scrubber (plan view) 

and the cost for the full-size scrubber and fan would 

be about $0.89 per 1000 c.f.m. 


Scrubber B 


A commercial pilot-plant scrubber supplied by the 
manufacturer was the next unit tested. This scrubber 
was installed on the fifth floor of the powerhouse and 
was connected to the plenum chamber. 

The scrubber was a countercurrent, vertical impinge- 
ment-plate unit. This is shown in Fig. 3. Flue gas 
passed upward through a series of inverted cones. 
Water cascaded over the apex of the cone and ran down 
the face of the cone to contact the flue gas. This 
scrubber consisted of six individual stages. 

According to the manufacturer, this type scrubber 
was designed for removing particles larger than 1 to 
Us 

The required quantity of scrubbing water was 
originally estimated at 3.0 g.p.m. per 1000 c.f.m. of 
flue gas. This ratio was tested and efficiencies ranged 
from 50 to 60%. Later information from the manu- 
facturer indicated that the quantity of water could 
be as high as 8.0 g.p.m. per 1000 c.f.m. Again, ef- 
ficiencies were in the 55% range. or the final series, 
the water rate was increased to 20 g.p.m. per 1000 
c.f.m. The maximum dust-removal efficiency ob- 
served under these conditions was 72%. 

Inspection of the scrubber before the last series of 
tests indicated that fly ash was by-passing the bottom 
stages. It was observed that fly ash was caked on the 
bottom of the middle baffle and header pipe. The 
water-distribution pipe of the unit did not allow the 
scrubbing agent to flow evenly over the entire surface 
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Fig. 5. Spray venturi scrubber 

area of the cone plate. This allowed a certain volume 

of unscrubbed flue gas to escape. 

The higher gas velocities and large quantities of cold, 
fresh water did increase efficiencies slightly, but these 
rates were well beyond the design conditions of the 
scrubber. 

A full-scale unit operating at a 10-in. pressure drop 
would require a 360-hp. fan and would cost $1.13 per 
eta 


Scrubber C 


A pulp mill located in the southeast installed a pilot- 
plant scrubber to operate on the recovery flue gases 
following their Kopper’s electrical precipitator. Their 
tests proved that the unit was successful in removing 
“soda-ash” dust from the exhaust gases. From their 
results they decided to erect a full-scale scrubber. 

Since the pilot unit was available after their tests 
were completed, we obtained it. The scrubber was 
installed directly below the plenum chamber and con- 
nected in a manner that would allow us to blow flue 
gases through the unit. This scrubber was a horizon- 
tal, nonpacked, impingement-plate unit. It is shown 
in Fig. 4. Water cascaded over vertical plates, and 
flue gas contacted the scrubbing agent at a modest 
velocity. 

Initial tests indicated that the scrubber would operate 
with efficiencies around 80%. It appeared that even 
greater efficiencies could be obtained if it were not for 
the entrained mist from the last spray of the scrubber. 
Mist-removing baffles were added after the last sec- 
tion. Efficiencies were then increased to an average 
of about 85%. 

This scrubber was designed to use variable ratios 
of fresh to recycle water, but the optimum efficiency 
was obtained when using all fresh water. 

The main advantages to this type of scrubber on full- 
scale operation would be low power (50 hp.) and low 
water usage (3.0 g.p.m. per 1000 c¢.f.m.).  Disad- 
vantages to the scrubber would be carry-over mist 
entrainment and cost ($3 per c.f.m.). 


Scrubber D 


This scrubber was a horizontal unit containing spray 
nozzles with adjacent venturi-throat pieces. It is 
shown in ig. 5. Jour of these units were placed in 
series. Water at a pressure of 40 p.s.i. and a rate of 
5 g.p.m. was sprayed through the throat pieces. The 


901 


DIRTY GAS IN 


DAMPER 


/ 
if CLEAN GAS 
peas OUT 
FRESH WATER 
IN 
Ya 
ere 


AIR LOCK RELEASE 


LEVEL CONTROL 
ae 


BAFFLES 


Fig. 6. Turbulence scrubber (elevation view) 


spray made contact with the small fly-ash particles as 
the flue gas was pushed through the constricting 
venturi. 

The scrubber operated properly on the first series 
of tests, with efficiencies greater than 80%. Water 
ratios were varied until it was found that a ratio of one 
bank fresh to three banks recycle resulted in an ef- 
ficiency of about 75%. 

Visual observations through sight-glass holes indi- 
cated that the spray pattern was not filling the throat 
properly. The lid of the scrubber was removed and it 
was found that the nozzles were plugging with carbon 
and sand in the first three banks. Cleaning these 
nozzles did not solve the problem, as they again became 
plugged. 

Several different styles of nozzles were tested until 
it was found that a nozzle manufactured by Spray Co. 
was completely satisfactory. This nozzle was also 
the least expensive, the easiest to clean, and it emitted 
a finer, fuller spray pattern. 

These nozzles were installed in the scrubber at a new 
distance from the throat piece. Using all fresh water, 
at a rate of 10 g.p.m. per 1000 c.f.m., efficiencies were 
in excess of 96%. Using a ratio of one bank of fresh 
to three banks of recycle, efficiencies were about 90%. 
By staggering the banks, the efficiency was increased 
slightly. 

An attempt to use all recycle water was tried in order 
to concentrate and save the dissolved chemicals. 
Water vapor in the flue gas would condense and give 
an overflow from the scrubbing system, even though 
no fresh water was added. 

This method of scrubbing worked at first, but as the 
hot flue gases heated the recycled scrubbing agent the 
efficiencies decreased. It was concluded from these 
tests that the condensing action of a relatively cold 
scrubbing agent was necessary to allow high efficiencies. 

Cooling coils in the recycle system were considered, 
but this idea was abandoned when it was calculated 
that the scrubbing agent could not be concentrated 
enough to make its saving worth while. There was too 
much condensation from stack vapor when the tempera- 
ture was lowered to an efficient level. There also 
appeared to be an advantage in allowing the sodium 
chloride in the fly ash to be removed from the system, 
rather than to be recycled and load up our recovery 
system with an inactive salt at concentrations that 
might cause corrosion problems. The sodium chloride 
in our fly ash comes from salt-water-borne logs. 


902 


There was no pressure drop across this scrubber, 
The driving force of the fine spray impelled the flue 
gas through each section. 

Larger throat pieces and nozzles were tested to see 
if the number of individual units could be reduced. 
These tests indicated that the larger units would not 
be as successful as the smaller throats and nozzles. 

Since the small throats and nozzles did a satisfactory 
scrubbing of flue gases, this type of unit was fabricated 
and installed between the precipitator and the stack. 

This scrubber could be operated with 4.0 g.p.m, 
per 1000 ¢.f.m. minimum fresh water, or 16.0 g.p.m, 
per 1000 c.f.m. maximum for optimum efficiency. 
The cost would be about $1.27 per c.f.m. 


Scrubber E 


After the full-size installation was made, another. 
pilot-size scrubber was tested to determine if it could 
substitute for an electrical precipitator or be used in 
future construction at other Weyerhaeuser locations. 

This scrubber operated on the principle of high turbu-. 
lence of flue gas with an impingement liquid. The 
design is shown in Tig. 6. Flue gas was pulled through 
a small, circular orifice placed at a critical distance from. 
the scrubbing agent. 

The scrubber was first connected to the flue ahead of 
the Cottrell. Pressure drop across the scrubber and the 
distance between the throat and the scrubbing agent 
were critical. If the pressure drop created by a suct'on 
fan was too low the scrubber was inefficient, due to 
lack of turbulence. Too high a pressure drop caused 
excessive mist carry-over and the fan would not operate. 
After the proper pressure-drop range and the cor- 
responding variable—cone to water distance—vwere 
found, several tests were made on this unit. Ef- 
ficiencies ranged from 58 to 72%. 

The main purpose of this scrubber was to substitute 
for a precipitator and, since black liquor was presently 
used in the Cottrell hoppers, this agent was then used. 

Several problems quickly developed in attempting 
to use weak black liquor at 17% solids as the scrubbing 
agent. Any carry-over immediately made the scrubber 
inefficient because the black liquor contained high con- 
centrations of sodium ion and a few drops made the — 
exit load higher than the inlet load. 

The black liquor was considerably hotter than fresh 
water and the scrubber lost its condensing action. The 
resin soaps in the black liquor and the high turbulence 
caused a serious foaming problem. This foam carried 
over into the fan and overloaded the motor. 

Sodium efficiencies at the best conditions were less 
than 5% when black liquor was used. 

Heavy black liquor, 50% solids, was also unsuitable 
because this medium was too viscous for any turbulence. 
to occur. 

Since this unit was unsuccessful ahead of the Cottrell, 
the breeching was modified and reinstalled after the 
precipitator. 

Water rates were varied from 0.6 to 5.5 g.p.m. per 
1000 c.f.m. The pressure drop across the unit was 
varied from 6.0 to 11.5 in. of water. The optimum. 
conditions were at 1.0 g.p.m. per 1000 ¢.f.m. at 7.0 in. 
water-pressure drop. Efficiencies were over 98%. 
removal. 

The low water usage was a good advantage for this. 
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Table I. Summary of Scrubbers Tested 


Initial 
( ee, Water 
slarintless usage, od 
Scrub- steel), gal./ 1000 Horse- eee 
ber Type &/c.f.m. c.f.m. power % 
A Impingement 
packed 0.89 35.0 to 2D 70 
: 50.0 
B Impingement 
plate 1S 20.0 360 70 
C Impingement 
baffle 3.00 3 (0) 50 85 
D Spray 
venturi a2 16.0 None 90 
E Turbulence ses) it) 125 98 


unit, as well as its moderate fan requirements. Its 
cost was in the same range as the scrubber we selected 
(about $1.15 per c.f.m.). 

It was concluded that this type of unit would operate 
satisfactorily after our present Cottrell, but definitely 
not as a substitute for our precipitator. 


Summary of Pilot-Plant Results 


A comparison table, relating the initial costs, water 
usage, horsepower requirements, and efficiencies of 
the various scrubbers tested, is included below. 


FULL-SCALE INSTALLATION 


A stainless steel body, 30 ft. by 30 ft. by 20 ft., was 
erected adjacent to the breeching between the Cottrell 
and the recovery stack. The scrubber contains 473 
individual spray nozzles and venturi throats in four 
separate, staggered banks. Piping to the shower was 
designed to allow the use of either fresh or recycle water 
or a combination of both. Two 1800-g.p.m. pumps 
were used to maintain 40-p.s.1. nozzle pressure. An 
automatic damper in the by-pass breeching was in- 
stalled and controlled by Cottrell exit draft. 

The scrubber was installed in a parallel path between 
the Cottrell and the stack west to the original breeching, 
as it had to be constructed during mill operation. The 
bends and baffles to the scrubber more than neutralized 
the positive draft effect that was observed in the 
pilot plant. A 100-hp., 180,000-c.f.m. fan was then 


installed to allow the scrubber to operate at its design 
conditions with no detrimental effects of the furnace 
draft. 

After one month’s operation, slight corrosion was 
evident in areas that were not wetted. This was 
mostly confined to the first bank. Additional water 
sprays were added to help eliminate this problem. 
Debris in the recycle system plugs some nozzles. These 
are cleaned or replaced whenever the recovery operation 
is shut down. 

In the pilot-plant study, moisture entrainment was 
not a problem; but in the full-size scrubber, large 
quantities of water were carried over to the stack. This 
came out as rain in the stack and returned to the scrub- 
ber. To determine if this action increased the overall 
efficiency of dust removal, a sample point near the top 
of the 280-ft. stack was installed. Samples were 
withdrawn through a plastic tube and the sodium ion 
concentration was determined. These tests indicated 
that about 7% of the sodium ion concentration was 
removed by the rain in the stack after the scrubber. 

The sample line from the top of the main stack was 
run to the powerhouse turbine room test bench. The 
regular powerhouse operators could then sample the 
scrubbed flue gas from the stack. A simple conduc- 
tivity test was made on a sample through which flue 
gas was bubbled for a set period of time. 

This was not successful because it varied with furnace 
conditions and vacuum supply. It was found that 
interfering ions caused the conductivities of the ab- 
sorption solution to change with no difference in the 
sodium ion concentration. 

The pilot-plant technique was then used for routine 
sampling. A gas meter was used to collect the sample 
and it was analyzed in our laboratory with the Beck- 
man spectrophotometer. 

This method gave a reliable sodium loss on a routine, 
daily basis. These tests have indicated that the scrub- 
ber normally removes about 90% of the sodium salts 
remaining in the flue gas after the Cottrell. 


A Shibley Award paper presented at the meeting of the Pacific Section of 
Shibley TAPPL held in Camas, Wash., April 7, 1959. 


Status and New Developments in Peroxide Bleaching 
of Pulps 


F. L. FENNELL, G. E. SMEDBERG, and N. J. STALTER 


New developments in the use of peroxide for bleaching cold 
soda, groundwood, and kraft pulp are presented. Typical 
process layouts for peroxide bleaching cold soda pulp in 
refiners and towers are given, together with an outline of 
the chemical requirements and the bleaching results. 
Data obtained in the refiner bleaching process show that 
under certain conditions there is a significant bleaching 
advantage when sulfuric acid is used for partial neutraliza- 
tion of the caustic-treated chips just prior to or simul- 
taneously with the peroxide addition as the chips enter the 


refiner. Laboratory data also compare the bleachability 


F. L. Fennexz, G. E: Smeppere, and N. J. Sratrer, Electrochemicals 
Department, E. I. du Pont de Nemours & Co., Wilmington, Del. 
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of cold soda pulps prepared from representative hardwood 
pulp mixtures from the south, northeast, and north cen- 
tral areas. A high-temperature grourndwood bleaching 
process has been developed in the Du Pont laboratory using 
peroxide at 200°F. for a period of 10 min. to produce 
groundwood with a brightness comparable to that ob- 
tained with conventional processes operating at 100- 
110°F. This high-temperature peroxide bleaching process 
was developed primarily to meet the needs of the smaller 
groundwood mills for reduced capital investment in line 
The effect of the 
common variables such as time, consistency, alkalinity, 
Data are presented 


with reduced tonnage requirements. 


and peroxide concentration are given. 
showing that peroxide can be used with technical and 


903 


economic advantage in five- and six-stage bleaching proc- 
esses operating with one or two stages of chlorine dioxide. 
The five-stage process at Marathon Southern, Naheola, 
Alabama—chlorination, caustic extraction, calcium hypo- 
chlorite bleach, chlorine dioxide, peroxide—is described; 
the chemical concentrations employed and the bleached 
pulp results are included. 


THE use of peroxide for pulp bleaching has grown 
steadily since 1945. About 50 U.S. mills are using it 
for bleaching four types of pulp, groundwood, kraft, 
sulfite, and cold soda pulp. 

The status of peroxide in U.S. mills is shown in 
Table I. 


COLD SODA PULP BLEACHING 


Peroxide processes have been installed in all new 
bleach plants for cold soda pulp. Two types of appli- 
cations have evolved: 


1. Bleaching in the refiner for moderate gains up to 55-65 
brightness. 

2. Bleaching in towers for brightness gains up to 65-75 
brightness. 


Peroxide Bleaching in Refiners 


Two mills are in operation and two additional in- 
stallations are under construction. A typical re- 
finer bleaching process is shown in Fig. 1- 

Caustic-treated chips and peroxide solution are 
metered to the refiner, with steam and water added as 
required for proper refining and control of bleaching 
conditions. The pulp is bleached for about 15 min. 
at 170°F., then neutralized with SO. to pH 6.0 and 
diluted for screening and cleaning operations. 

The chemicals used in the bleaching process, as deter- 
mined by pilot plant runs, are outlined in Table IT. 

Sulfuric acid has been required in most cases for 
controlling the peroxide solution alkalinity during re- 
finer bleaching operations. The acid and the peroxide 
solution are added to the chips just prior to entering the 
refiner. The neutralization step with sulfur dioxide is 
carried out when the residual peroxide is 15 to 25% 
of the initial concentration. 

Table III shows the effect. upon bleaching when sul- 
furic acid is used in the process. 


Peroxide Bleaching in Towers 


Cold soda pulp made from beech, birch, and maple 
hardwoods is being bleached from 45 to 80 brightness 
using a two-stage peroxide-hydrosulfite bleaching 
process (Gould Paper Co., Lyons Falls, N. Y.), as 
shown in Fig. 2. 

Unbleached, screened pulp is washed, acidified to 
pH 2.5 with sulfurie acid, then washed again with warm 
water. Steam is added at the double-shaft mixer; 
the pulp passes through the high-density pump where 
the peroxide solution is added, then through a single- 
shaft mixer prior to the pulp tower. The peroxide 
tower bleaching treatment is carried out at 12% 
consistency for 2 hr. at 170°F. Following the peroxide 
treatment, the pulp is diluted and pumped to an agi- 
tated neutralizing chest where the temperature is ad- 
justed to 140°F., the consistency is controlled at 4% 
and the pH adjusted with sulfur dioxide to 6.0. Sodium 
hydrosulfite is mixed with the pulp at the pump en 
route to stage-two tower for treatment at 140°F. for 1 
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hour. After the hydrosulfite treatment, the pulp is 
washed and pumped to the bleached pulp storage chest. 
The chemicals used in the bleaching process are given in 
Table IV, and the bleaching results in Table V._ Per- 
oxide produces 25 to 30 units of brightness increase; 
hydrosulfite contributes an additional 5 units of pulp 
brightness. 

The acidification step is essential to the success of the 
process in this mill. The acid treatment is responsible 
for an additional brightness gain of about 10 units in the 
peroxide stage, accompanied by a marked increase in the 
stability of the peroxide solution in contact with the 
pulp; if the acid treatment is omitted, the second stage 
hydrosulfite treatment does not compensate for the loss 
in efficiency in the peroxide stage. The benefits of the 
acidification step are probably due to the fact that metal 
ions with catalytic effect upon peroxide decomposition 
are solubilized and removed in subsequent washing. 

The time-temperature relationship in the peroxide 


Table I. U.S. Pulp Mills Bleaching with Peroxide 
Total ——Peroxide bleached—— % Bleached 


bleached, No. 0. wi 
Pulp M tons/yr. mills M tons/yr. peroxide 
Groundwood? 860 24 650 76 
Kraft 4000¢ 16 740 18 
Sulfite 18502 5 240 13 
Cold Soda (1960 
est.) 150 6 150 100 


« Pulp, Paper & Board Industry Report, U. S. Dept. of Commerce, Vol. XV, 
No. 1: 12, 17 (March, 1959). 
6 Newsprint excluded. 


Table I]. Chemicals Used in Cold Soda Refiner Bleaching 


Process 
Per moisture = 
Chemical free ton, % 
Peroxide solution 
Sodium silicate 5.0 
Hydrogen peroxide 0.6 -1.5 
Sulfuric acid 0.4 -0.6 
Neutralization after bleaching 
SO» 0.75-1.0 


Table III. Refiner Bleaching of Cold Soda Pulps from 
Southern Hardwoods using 1.25% HO» 


Residual 
peroxide 
Unbleached Pulp pH from Bleached 
brightness H2SOs, % ex refiner refiner, % brightness 
38 be EO) 3 47 
38 0.6 10.5 65 60 
41 a bea! is 48 
41 0.6 10.0 50 56 


Table IV. Chemicals Used in Cold Soda Bleaching Process 


Per 

: moisture- 

Treatment Chemicals used free ton, % 
Acidification Sulfuric acid PID: 


Stage 1—peroxide Sodium silicate 0 
Sodium peroxide 12, 
Hydrogen peroxide 0.75 
Neutralization after peroxide Sulfur dioxide 1.0 
1.0 


Stage 2—hydrosulfite Sodium hydrosulfite 


Table V. Peroxide-Hydrosulfite Bleaching Results on 
Cold Soda Pulp at Gould Mill 


Treatment Brightness 
None 45 
Stage 1—peroxide 73-75 
Stage 2—hydrosulfite 78-80 
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stage is important because it was found that a bright- 
ness reversion can occur within the tower when the 
residual peroxide falls below 15 to 20%. 


Peroxide Bleaching in du Pont Laboratory 


Laboratory bleaching procedures simulating tower 
bleaching have been applied to various cold soda pulps 
with the results shown in Table VI and reference (5). 


ACIO 
PEROXIDE SOLUTION 


CAUSTIC 
TREATED CHIPS 
N 


SCREEN & 
CLEAN 


PEROXIDE 
BLEACHING 


Fig. 1. Typical process for peroxide tleaching in the 
refiner 


Because the bleachability of the cold soda pulp varies 
with the wood species and age, laboratory bleaching in- 
vestigations are essential for planning the mill bleaching 
process. 


GROUNDWOOD BLEACHING 


The usual process for groundwood bleaching involves 
a peroxide treatment in towers for one to two hours at 
110°F. and 12% consistency. A majority of these 
mills are in the 50- to 250-ton-per-day class. The 
pulp bleaching process represents an investment of 
several hundred thousand dollars to insure operating 
conditions for optimum chemical bleaching efficiency. 

Experience indicates that mills requiring only 20 to 
50 tons per day of bleached groundwood have diffi- 
culty justifying the capital investment for a conven- 
tional type process. In an effort to solve this problem, 
Du Pont studied the groundwood bleaching reaction 
at high temperature and found that groundwood can 
be bleached with practical efficiency in 10 min. at 
200°. This high-temperature bleaching process is 
proposed specifically for small tonnage mills, noninte- 
grated as well as integrated. 


High Temperature Peroxide Bleach 


Experimental Procedures. Source of pulp: Fresh, 


Table VI. Bleaching Cold Soda Pulp in the du Pont 
Laboratory 


— Brightness — 
20> Peroxide Hydrosul fite 


Pulp composition used, % bleach bleach, 1% 

Beech, birch, maple (equal 0.4 65.0 
mixture) Brightness 46 0.8 70.7 

iP 125 (eal 
50-50 Southern red oak, 0.4 Ona 
mixed hardwoods, 0.8 65.0 

Brightness 43 12 67.4 71.2 
Aspen, Brightness 47 0.4 Isto et 
0.8 64.5 

1.2 67.6 70.5 


Tappi ~- November 1960: Vol. 43, No. 11 


northern spruce groundwood with a brightness of 63 
was frozen to insure uniform bleaching results durin 
the period required to carry out this bleaching study. 

Pulp treatment before peroxide bleaching: The ground- 
wood was pulped at 2% consistency, treated with 0.25% 
Versenex 80 (pentasodium salt of diethylenetriamine- 
pentaacetic acid from Dow Chemical Co.) on the mois- 
ture free weight of the pulp and then dewatered (but 
not washed) to pulp bleaching consistency. 

Peroxide bleaching technique: Pulp pretreated and 
dewatered to bleaching consistency was blended 


o 
oO 


PEROXIDE STAGE 


HYDROSULFITE STAGE 


Fig. 2. Peroxide-hydrosulfite bleaching process for cold 
soda pulp 


thoroughly with the peroxide bleaching solution and the 
pulp sealed in a polyethylene bag. The bag was then 
submerged in a water bath at the desired bleaching 
temperature and kneaded at intervals to insure rapid, 
uniform heating. Weighed samples of the pulp were 
removed at intervals; one part was dumped into sul- 
furic acid-potassium iodide solution for a residual 
peroxide determination, the other part was dumped into 
water containing sodium metabisulfite solution and ad- 
justed with sulfuric acid to pH 4.5 to 5.0 for handsheet 
preparation and brightness determinations. 

All peroxide bleaching solutions were prepared to 
deliver 0.05% Epsom salt and 5.0% sodium silicate 
on the moisture-free weight of the pulp; the quantity 
of peroxide used was varied as shown in the data; 
the caustic soda was maintained at the optimum for 
the peroxide concentration employed. 
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Fig. 3. Conventional vs. high temperature peroxide bleach 
on groundwood; effect of peroxide 
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Fig. 4. (left) High-temperature peroxide bleach on 
groundwood, effect of consistency 


Fig. 5. 


(center) High-temperature peroxide bleach on 


groundwood, effect of time 
Fig. 6. (right) High-temperature peroxide bleach on 
groundwood, effect of alkalinity 


Bleaching Results 


Conventional vs. High Temperature Peroxide Bleach 
on Groundwood. The laboratory results, comparing 
conventional bleaching with high temperature bleach- 
ing at 15% consistency are shown in Fig. 3. As the 
peroxide application increases from 0.4 to 0.8 to 1.2%, 
the brightness increases at relatively equal rates 
in both processes. The brightness obtained with the 
high temperature method compares favorably with the 
conventional process. 

Variables in the High Temperature Peroxide Process. 
Effect of consistency: The laboratory results show that 
the brightness increases as the consistency increases 
from 5 to 9 to 15%, as shown in Fig. 4. 

Effect of time: Figure 5 shows that the pulp bright- 
hess increases slightly in the 5- to 10-min. interval and 
decreases about 0.5 unit at the 15-min. interval. 

Effect of alkalinity: Vigure 6 shows that when bleach- 
ing at 15% consistency the total alkalinity as NaOH, 
including the caustic from the silicate solution, is about 
2.4% but is not critical within wide limits. A similar 
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Fig. 7. High-temperature peroxide bleach on groundwood; 
effect of pulp-peroxide mixing temperature 
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situation holds for low temperature peroxide bleaching. 

Effect of pulp-peroxide mixing temperature: Figure 7 
shows that it is important to mix the peroxide with the 
pulp prior to heating. Mixing at 70°F. shows about 1 
brightness unit advantage over preheating the pulp to 
200°F. before adding the peroxide. At the 5-min. 
interval this advantage is not apparent because the 
pulp-peroxide mixture requires most of the 5-min. 
period to come to the water bath temperature, thereby 
giving a slightly lower initial rate of brightness increase. 


Equipment Layout for High Temperature Groundwood 
Bleaching Process 


The suggested equipment layout for the high tem- 
perature groundwood bleaching process is given in 
lig. 8. The unbleached, deckered groundwood is 
treated with the peroxide bleaching solution in the 
conveyor en route to the high density pump. Steam is 
added at the high density pump and the pulp is re- 
tained for 10-min. bleaching at 200°F. in the stainless 
steel retention tube. Sections A and B are designed on 
the basis of the pulp consistency. For example, at 
24 tons a day capacity with operations at 9% consist- 
ency, the required tube length is 19 ft., with a diameter 
of 24 in., with Section A 8 ft. and the tube curve 11 ft. 
The peroxide-bleached pulp is diluted with white 
water to 4% consistency and neutralized with SO, 


Retention Pipe 


Tons Consistency time, length, A, Curve, B, 
day 0 min. ft. ft. fee fb: 
24 5 10 34 15 11 8 
24 9 10 19 8 11 0 
24 15 10 1 0 13 0) 


PEROXIDE SOLUTION 


BLEACHED PULP 
TO STORAGE 


NEUTRALIZATION CHEST 


Fig. 8. High-temperature groundwood bleach process 
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Table VII. Peroxide after Chlorine Dioxide in a Five-Stage ee 


Process (CEHDP): 
——2— Brightness——_——— 
Ovendry soL 5th STAGE PEROXIDE “| 
3 hr., Ultra- 
ae Toor violet Vis- 
Diels j 
4 Stage Airdry Weed te RA a0 ki Poe 
Unbleached 27.0 . .. = 26.3 Or A 
1. Chlorination 29.5 i . ew 184 : 
2. Caustic extrac- z 
tion Bs ya0/ ag ve ote 19.9 * Bok 
3. Hypochlorite 4 | 
bleach 70.2 16.9 
4. Chlorine dioxide 5rd STAGE HYPO -70. 2 
bleach 83 Pr 78.8 17. 7 pal 4th STAGE ClOzg -— 83.5 
5. Peroxide bleach? 
F202, % 0.05 84.5 83.1 SiO SOO melons 
0.10 87.2 85.3 83.8 81.9 16.5 a 
: 8 86.2 S40 ozo Gr o 05 r 7 ! 2 
0.20 88.6 86.4 85.6 83.4 16.0 1 Somopece cet ni 
0.30 oro a e os eee ic : Fig.9. Peroxide after CHD Oe in a 5-stage process 
Chemicals Used pei : . : mes 
saben peroxide either following chlorine dioxide or as a bleach- 
; chemical, ing stage between two chlorine dioxide stages in order 
Stage Chemical % Used % : : : 
1 @ilouine 5 8 6 to produce special grades of high brightness pulp. 
2 Caustic soda 2S 
3 Chlorine as sodium hypochlorite 1.05 7 Various Chlorine Dioxide-Peroxide Combination Processes 
4 Chlorine dioxid 0.60 10 1 : : 
PE ohecacdc Meacht 0.05-0.30 25-50 The following data show that peroxide can be used 
Rg eric ating ciuniisiciad ons Gone. 7% with technical and economic advantage in multistage 
b Peroxide solutions in all kraft bleaching reported in this paper contained plants using one or two stages of chlorine dioxide. This 
0.05% Epsom salt, 2.0% sodium silicate, and 0.3% NaOH on the moisture- : : : 2 : 
free weight of the pulp. : work was carried out on 100% jack pine kraft obtained 
ee oie ee La cet extraction; H = hypochloriter; D = from the north central area. 
Table VIII. Peroxide Between Chlorine Dioxide Stages in a Six-Stage Process (CEHDPD) 
—Brightness 
Ovendry Ultraviolet 
Shr SbeG., exposure, Viscosity, 
Stage Airdry 1 hr., 106°C. 100% R.H. 30 hr. cp. 
Unbleached. Same as Table VII 
lto4. Same as Table VII 
5. Caustic extraction 79.0 Wiie® idee 78.7 16.8 
5. Peroxide bleach : Used 0.1, 0.2, and 0.3% H2O2, as shown in Table VII 
6. Chlorine dioxide bleach 
Stage 5 treatment— ——0.3% NaOH——~ ——0.10% H.0:.—— ——W\0.20% HO» 0.3% H,0.——— 
ClO. in Stage 6, %— Oral OQ: 2 0.3 0.1 0.2 0.3 Oval 0.2 O53 Om 0.2 0.3 
Brightness 
Airdry 88.4 89.1 89.4 91.0 90.5 91.5 91.3 91.8 91.4 90.8 O22, 91.9 
Ider. als Ce 86.3 86.7 87.3 88.0 88.3 88.1 88.3 88.6 89.0 88.8 89.4 89.3 
3 hr., 85°C., 100% R.H. 83.4 85.2 86.3 86.3 86.4 86.7 86.5 87.0 87.2 87.4 88.4 86.8 
Ultraviolet exposure, 30 hr. 84.2 84.1 85.6 84.6 84.4 85.9 85.8 87.1 86.2 85.5 86.2 86.4 
Viscosity, ep. es 16.8 oa 15.9 he 15.4 Bend a i597 ies 
to pH 6.0 in the neutralizing chest. From the chest Experimental Procedures 
the neutralized, bleached pulp is pumped to storage. The experimental procedures used in the various 
bleaching stages and in the preparation and testing of 
KRAFT BLEACHING the handsheets have been described previously (3). In 
Kraft bleach plants have used peroxide for 10 years 95 i ea Swe 
for two purposes: panes | 
1. To obtain increased pulp brightness with no significant loss On eee ghar ees 
. 0.1% He0z 
in strength. Ae 90 
2. To obtain good brightness stability. me be ee Hole 
During the same 10-year period most kraft bleach o | 
plants installed chlorine dioxide bleaching for obtain- F 85y 
ing a major portion of their pulp brightness increase. 2 X 4th STAGE ClO, 
With this trend it was a natural step to try a chlorine 
dioxide-peroxide combination process. Experimental ae 
work in various laboratories had shown advantages for 
chlorine dioxide-peroxide combination systems (J, 2, 3). 
At present, one 350-ton a day kraft bleach plant has 4 - = ne 
. . : I P 
been operating over a year with a 5-stage process built Smee Neoee 
specifically to use peroxide as a final stage following Fig. 10. Peroxide between CIQ; stages in a 6-stage process 
chlorine dioxide. Two or three other mills are using (CEHDPD) 
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95 


o 


ee IN ClOz STAGE FOLLOWING 41th STAGE 
90 


° 


<a $/h STAGE PEROX/DE 


BRIGHTNESS 


3rd STAGE Cl0Oz 1% (704) 
5th STAGE ClOzp 05% (86.8) 


0 4th STAGE NaOH 


0.0 01 0.2 0.3 
% He02 


Peroxide between ClO; stages in a 5-stage process 


Fig. 11. 
(CEDPD) 


addition to the oven-aging tests (1 hr. at 105°C.) for 
measuring pulp brightness stability, duplicate hand- 
sheets were subjected to aging by exposure to ultra- 
violet light for 30 hr. in accordance with TAPPI Rou- 
tine Control Method RC-50.. Duplicate handsheets 
were also aged for 3 hr. at 85°C. and 100% R. H. 


(4). 


Bleaching Results 


Peroxide After Chlorine Dioxide in a Five-Stage Proc- 
ess (CHHDP). The data for this process are shown 
in Table VII. Figure 9 shows the brightness gain for 
increasing amounts of peroxide applied in the final 


fifth stage. The bleached pulp brightness levels off 
around 90 with the use of 0.3% H.O» for a gain of 6.5 
units. 


Peroxide Between Two Chlorine Dioxide Stages in a 
Six-Stage Process (CEHDPD). The data for this six- 
Stage process are shown in Table VIII. Figure 10 
shows the brightness gain for increasing amounts of 
peroxide applied in stage 5, followed by increasing 
amounts of ClO. applied in stage 6. The optimum 
chemical concentrations for bleaching in stages 5 and 6 
are as follows: Stage 5—0.1 to 0.2% H.O.; Stage 6— 
0.2% ClOz. The use of peroxide in stage 5 increases 


Table IX. Peroxide Between Chlorine Dioxide Stages in a 
Five-Stage Process (CEDPD—Total ClO, 1.5%) 


Stage 

Unbleached. Same as Table VII. 

l and 2. Same as Table VII. 

3. Chlorine dioxide: 1%—70.4; 65.1, ovendry 1 hr., 105°C.: 
viscosity 18.4 ep. 

4 Caustic extraction: 0.3% NaOH. 

4. Peroxide bleach: Used 0.1, 0.2, and 0. 3% H2O, as shown 


below. 
0.3% 0.1% 0.2% 0.3% 
NaOH A202 A202 HO» 
Brightness (airdry) 71.8 81.5 86.6 86.2 
Brightness (ovendry) ; 
1 hr., 105°C. 70.4 79.6 83.0 83.9 
5. Chlorine dioxide bleach 
ClO2 in Stage 5, % 0.6 0.6 0.6 0.5 
Brightness 
Airdry 86.8 90.3 91.1 Oa 
Ovendry; 1 hr., 105°C. 85.6 87.4 87.6 88.6 
Ovendry; 3 hr. 5 tsi) Ors, 
100% R.H. 83.3 84.5 86.7 87.2 
Ultraviolet exposure, 
30 hr. 79.1 85.6 86.4 86.6 
Viscosity, cp. 18.7 18.2 ibe. ¢f 70 
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Fig. 12. Peroxide between ClO, stages in a 5-stage process 
(CEDPD) 

the brightness of sixth-stage pulp by 2 to 3 units from 

89 to the 91-92 range. With peroxide between two 

ClO, stages in this six-stage system, pulp at four general 

levels of brightness was produced as follows: Stage 3— 

70; Stage 4—83; Stage 5—87-90; Stage 6—90-92. 

Peroxide Between Chlorine Dioxide Stages in a Five- 
Stage Process (CEDPD—Total ClO, 1.5%). The data 
for bleaching the jack pine kraft pulp with this process, 
using a total of 1.5% chlorine dioxide, are shown in 
Table IX. Figure 11 shows: (1) the use of 0.1 to 
0.3% HO: in stage 4 increases the fifth-stage pulp 
brightness 3 to 5 units; (2) the optimum concentration 
of peroxide for application in stage 4 is 0.15 to 0.20% 
H.O2; and (3) with peroxide between two chlorine di- 
oxide stages in this five-stage system, pulp at three 
general levels of brightness was produced, viz., stage 
3—70, stage 4—85, stage 5—90-92. 

Peroxide Between Chlorine Dioxide Stages in a Five- 
Stage Process (CEDPD—Total ClO, 2.0%). The 
data for this process, using a total of 2.0% chlorine 
dioxide, are shown in Table X. Figure 12 shows: 
(1) the use of 0.1 to 0.8% H.O» in stage 4 increased the 
5Sth-stage pulp brightness about 1.0 to 1.5 units; (2) 
the optimum concentration of peroxide for application 
in stage 4 is 0.1 to 0.2% H2O.; and (3) with peroxide 
between two chlorine dioxide stages in this 5-stage 


Table X. Peroxide Between Chlorine Dioxide Stages in a 
Five-Stage Process (CEDPD—Total ClO; 2.0%) 


Stage 

Unbleached. Same as Table VII. 

1 and 2. Same as Table VII. 

3. Chlorine dioxide: 1.5%—78.2: 71.7, ovendry 1 hr., 
105°C.; viscosity Wea cp. 

4. Caustic extraction: 0. ce NaOH. 

4, Peroxide bleach: 0.1, 0.2, and 0.3% H.O» as shown below 


0.8% 0.1% 0.2% 0.3% 
H202 


NaOH A202 H202 
Brightness (airdry) Hyd 83.9 87.3 88.3 
panes (ovendry) ; 
ihr 0526: (aml 81.2 84.8 85.8 
5. Chlorine ere bleach 
ClO2 in stage 5, % 0.6 0.6 0.6 0.5 
Brightness 
Airdry 90.4 91.2 92.0 91.9 
Ovendry; 1 hr., 
105°C. 88.2 89.3 89.3 89.9 


Ovendry, Sebi 
85°C. , 100% RH. 85.4 88.0 87.8 88.0 
Ultraviolet exposure, 
_ 30 hr. 84.9 86.9 85.8 87.8 
Viscosity, ep. ae A Ley 16.4 15.1 
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Fig. 13. Five-stage kraft bleaching process 


process, pulp at three general levels of brightness was 
produced, viz.; stage 3—78, stage 4—85, stage 5— 
91-92. 

Effect of Peroxide Bleaching on Kraft Pulp Viscosity. 
The effect of peroxide on pulp viscosity for all bleached 
kraft pulp reported in this laboratory series is shown in 
Table XI. 


Table XI. Effect of Peroxide Bleaching on Kraft Pulp 


Viscosity 
Before After 
H202 peroxide peroxide —Final-stage pulp,— 

Process used, % stage stage brightness cp. 
CEHD de * be 83.5 Ve 
CEHDP 0.05-0.30 We sth 16.2 90.0 15.8 
CEHDED mee Ee x: 89.1 16.8 
CEHDPD OMI-053 oie 16.2 92.2 15.2 
CEDED+ ee ae, — 86.8 SZ 
CEDPD=2 0.1-0.3 18.4 17.8 91.7 17.0 
CEDED? on ee ee 90.4 Mpa 
CEDPD»* (Oss ES Vee} Wee th 16.7 91.9 Nyaa 

Average 17.9 16.7 


a Total ClO2 = 1.5%. 


b Total ClO2 2.0%. 

Table XII. Bleaching Conditions—Marathon Mill 
Stage Time, Temp., Consistency, 
no. Treatment min. oF. % airdry 
1 Chlorination 60 80 3 
» Caustic extraction 180 150 16 
3 Calcium hypochlorite 180 90 16 
4 Chlorine dioxide 240 160 14 
5 Peroxide 240 185 14 


Table XIII. Bleaching Southern Pine Kraft at Marathon 


Mille 
Pulp strength—400 
JS. freeness 
Mullen, Tear, 
Stage no. Chemical % Used Brightness % % 
Unbleached... oe i 155 205 
1 Cl, 5.0-5.5 26 a 
2, NaOH eas) 29 
3 Ca(OClI)2 0.75-1.0 65-70 
4 ClO, 0.35-0.45 82-84 rs ne 
5 H.0,” 0.10-0.15 86-88 150 200 
a As reported by the mill. 
b The HeOe solution includes 0.02% Epsom salt, 2.0% sodium silicate, 
and 0.1 to0.2% NaOH per moisture-free ton of pulp. 


Table XIV. Bleached Kraft Pulp Consumption— 
Marathon Mill 
Product Tons/day 
Tissue, towel, napkins 80 
Food board 120 
Market pulp and paper 150 
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Chlorine Dioxide-Peroxide Process at American Can Co. 
Marathon Southern Division 


The new bleach plant at Naheola, Ala., is the first 
built. specifically to use peroxide as the final stage 
following a chlorine dioxide bleaching treatment. 

Figure 13 shows the general layout of the five-stage 
process—chlorination, caustic extraction, calcium hy- 
pochlorite bleach, chlorine dioxide bleach, peroxide 
bleach. 

After an extensive research study of many processes, 
Marathon chose this five-stage process to produce 
quality pulp with favorable operating costs. The 
conditions employed in each stage are shown in Table 
XII. The bleaching performance of this mill process 
is given in Table XIII, and the end uses for 550 tons a 
day of bleached southern pine kraft at Marathon South- 
ern mill are given in Table XIV. 


CONCLUSIONS 


1. Cold soda pulps can be bleached with peroxide in 
a refiner to 55 to 65 brightness. Under certain condi- 
tions there is a significant bleaching advantage when 
sulfuric acid is used for partial neutralization of the 
caustic-treated chips just prior to the peroxide bleach- 
ing treatment. The same pulps can be bleached to 
65 to 75 brightness using peroxide in a conventional 
tower bleaching stage. 

2. The du Pont Laboratory has developed a high- 
temperature groundwood bleaching process with a 
reaction time of 10 min. at 200°F. The brightness 
obtained on spruce groundwood is comparable to the 
results obtained in normal bleaching for one to two 
hours at low temperature. 

3. Peroxide can be used with technical and economic 
advantage in five- and six-stage kraft bleaching proc- 
esses operating with one or two stages of chlorine di- 
oxide. Pulp with a 90 to 92 brightness is obtainable. 
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Laboratory Bleaching of Pinus radiata Kraft Pulp 


G. A. NICHOLLS 


Unbleached pine (Pinus radiata) kraft pulp has been 
bleached by various sequences. In relation to using a 
three tower plant, a chlorination-alkali extraction-hypo- 
chlorite chlorination-peroxide-hypochlorite process has 
been examined and found to give 85 to 86 G.E. brightness 
pulp, the strength of which has been determined from 
handsheets prepared from Lampen milled stock. When 
bleaching by chlorination-alkali extraction-hypochlorite- 
chlorine dioxide it was noted that a higher hypochlorite 
pH led to higher ultimate brightness, and that a chlorine 
dioxide stage substituted for the last three stages in the 
above six-stage sequence gave pulp of 86 to 88 G.E. bright- 
ness with better stability to heat aging. Pulp strength 
has been determined and compared with that of un- 
bleached and six-stage bleached pulps. From _ experi- 
ments to determine the advantage of including small 
amounts of chlorine dioxide with chlorine during chlorina- 
tion, it has been found that viscosity gain is related to the 
quantity of chlorine applied. 


UNBLEACHED kraft pulp has been produced 
since 1953 from plantation grown Pinus radiata by 
N. Z. Forest Products Ltd. at Kinleith, which is not 
far north of Lake Taupo in the center of the North 
Island of New Zealand. Portion of this pulp has been 
hypochlorite bleached in Tasmania since about the 
same time and some associated laboratory results have 
already been reported (1). If pulp of high brightness 
and strength is required the necessity to use more com- 
plex multistage bleaching is well recognized. 

Although there is no mystery about the multistage 
bleaching of pulp, there must be few mills that are 
identical, while there must be fewer mills where the 
initial aim is to produce a fully bleached pulp using 
three towers, and there must be practically no mills 
at which chlorine is over 13 c. per Ib. Thus, part of 
this work was carried out to indicate what type of 
bleached pulp could be obtained from P. radiata using 
the minimum of chlorine in a three-tower plant with 
recirculation. This meant that the consistency, re- 
tention time, and temperature of the fourth, fifth, and 
sixth stages would need to be virtually the same as in 
the first, second, and third stages. 

The problem was ultimately approached by first 
producing a semibleached pulp by a conventional 
chlorination-alkaliextraction-hypochlorite (C-E-H)_ se- 
quence of stages. On the basis of what was already 
known (2, 3, 4), subsequent alkaline peroxide-hypo- 
chlorite stages in the second and third towers would 
be expected to give better results than alkali extraction 
hypochlorite stages. Thus, work was carried out using 
a C-E-H-P-H sequence of stages which was compared 
with a C-E-H-C-P-H sequence, since it would be 
possible to carry out a second chlorination in the first 
tower when semibleached pulp was being recirculated. 


G. A. Nrcnoxis, New Zealand Forest Products, Ltd., Penrose, Auckland, 
New Zealand. isa 
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In the above and subsequently, various stages are 
referred to by abbreviations, as follows: 


C = chlorination 
H = hypochlorite 
D = chlorine dioxide 
E = alkali extraction 


peroxide 
EXPERIMENTAL 


Unbleached Pulp 


Unbleached P. radiata D. Don kraft pulps were re- 
ceived in dry lap form from Kinleith. Laps were torn 
up, soaked in distilled water overnight, disintegrated 
in a British standard disintegrator at 3.0% stock con- 
centration for 500 counter-revolutions, thickened, 
squeezed as dry as possible by hand, crumbled, mixed, 
sampled for moisture, and stored at 10°C. 


Bleaching Procedure 


In bleaching pulp according to the details given in the 
tables, as a general practice all pulps were diluted with 
water and the temperature adjusted so that after 
mixing in chemicals the consistency would be as stated, 
and the pulp suspension would be at, or quite near, the 
bath temperature shown. All additions of chemicals 
were on the basis of the ovendry weight of pulp enter- 
ing stage one. 

Chlorinations were carried out in stoppered glass 
flasks with regular shaking throughout the time speci- 
fied. The other stages were carried out in polyethylene 
bags unless indicated otherwise, in which case a Murto 
rubber-lined, water-jacketed, rotating vessel with 
mixer was used. At consistencies of 7 or 12%, added 
chemicals were kneaded into the pulp. 

For the chlorinations as in Tables I and III the equiv- 
alent to 100 g. ovendried wet crumbled pulp was used, 
but in Table V, where 20 g. pulp on an ovendried basis 
was taken, airdried pulp was used to maintain accuracy 
and was obtained from wet crumbled pulp by washing 
with acetone, the residual solvent being removed 
by an air current at 20°C. 

At the end of each stage pulps were collected on hard 
filter paper in Buchner funnels, all pulps being washed 
with distilled water. After chlorination and hypo- 
chlorite stages cold water then water at 60°C. was used, 
whereas after alkali extraction, peroxide or chlorine 
dioxide the reverse procedure was followed. When a 
sample of pulp was withdrawn between stages to ob- 
tain test data, such as permanganate number, the whole 
lot of pulp was wet-crumbled and subdivided by 
weight, subsequent addition of chemicals taking into 
account the aliquot removed. 


Chlorine Dioxide 
Chlorine dioxide was prepared from potassium 
chlorate and oxalic acid at 55 to 60°C., on the basis of 
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Table I. 


C-E-H-P-H and C-E-H-C-P-H Bleaching of P. radiata Kraft Pulp 


Column no. - uh 


TAPPI KMn0s no. > 14 ie 18.5 18'6 Uh it 1375 135 
Tower 1: 3.5% Consistency 
: ‘ Stage 1: Chlorination Stage 4: Chlorination— 
Time, min. 55 to 60 oe 55 
Temp., °C. 25 21 20 19-21 nie 20 18.5 20 
Chlorine, % 4.0 3.5 4.9 4.9 ea 0.50 0.30 0.30 
Resid. chlorine, % 0.14 0.11 0.12 0.12-0.14 0.36 0.11 0.05—-0.08 
Final pH sae se ae 3.2 3.7 2.3-2.5 
Tower 2: 12% Consistency 
————Stage 2: Alkali extraction Stage 5: Peroxide ay 
Temp: t °C: 70 70 70 (60) 70 70 70 70 
Time, min. 60 80 85 85 70 80 85 85 
Sod. hydroxide, oF 6 126 ZO 1.9 0.4 0.4 0.4 0.35 
Hydrogen perox., as % NasO» j 7 ah oF 0.6 0.6 ORS 0.45 
Epsom salts 0.12 0.12 One 0.10 
Sod. silicate, % 41°Bé. ee ae ey he 3.0 3.0 3.0 2.6 
Final pH 10.3 10.9 10.1 979-1007 10.4 10.3 10.5 10.3-10.4 
Resid. peroxide, % ane we a Hoe 0.39 0.34 0.26 0.27-0. 24 
Brightness, G.E. ee 79.6 75.0 15 .5-78.3 
Tower 3: 7% Consistency 
a= —Stage 3: Hypochlorite Stage 6: Hypochlorite —————_— 
lemp.,- C: 35 By 31 40 40 40 40 40 
Time, min. 70 110 110 110 70 110 110 110 
Avail. chlorine, %o 1.3 il LPs 2.0 0.30 0.20 0.30 0.25 
Sod. hydroxide, % 0.40 RSD 0.5 026 0.06 0.08 0.08 0.07-0.06 
Final pH 10.4 10.3 10.3 .9-9.4 10.4 9.9 9.4 10.0-9.8 
Resid. chlorine, % 0.21 0.16 0.24 14-0. 21 0.19 0.09 Oa 0.14-0.10 
Brightness, G. BE. Hibsal 68.6 62.4 .4-70.9 84.2 85.2 84.9 85. 2-86 .0 
7 Aged, G.E. nee eat a 78.3 80.0 79.6 Ths, (thers 
Viscosity, ep. 99 83 129 126-99 


2 Pulps diluted with stage-1 filtrate. 


a method over 100 years old (5), with the precaution 
of using analytical reagents (6). After scrubbing in a 
solution of sodium chlorite, the chlorine dioxide was 
absorbed in water contained in a cylinder filled with 
glass Raschig rings to give a solution with near 7 g.1. 
and up to 0.2 g. chlorine per liter, when analyzed by 
established procedures (7). Thus 0.6% ("/«) chlo- 
rine dioxide added to pulp would include up to 0.018% 
chlorine on pulp, which would be expected to have little 
significance (8). 

Solutions of chlorine dioxide were stored at 10°C. 
with little or no change in strength, and calculated 
amounts siphoned into a pipet from which the solu- 
| tion was added to pulp well below the surface. For the 
work as in Table V, chlorine dioxide solution, diluted 
to approximately 4 g.p.l., was added just after the 
chlorine water. 


Testing Methods 


Brightness. Pulp was dispersed in distilled water at 
about 3.5% consistency on the day after bleaching, the 
pH adjusted to 5.0 + 0.2 with 0.1 N acetic acid, and 
the appropriate quantity used to make handsheets for 
optical tests according to TAPPI Standard T 218 
m-48. Handsheet brightness was determined using a 
Photovolt Corp. photoelectric reflection meter Model 


Table II. Comparison of Strength Properties of 
Unbleached and Bleached Pulps at 450 C.S.f. 
Un- Un- 

bleached* bleached® bleached» Bleached’ 
Beating revolutions 11,500 10,400 13,600 10,000 
Tear factor 89 89 99 9 1 
Burst factor 74 69 80 76 
Breaking length, m. 10,500 6,800 10,700 10,000 


a C-E-H-P-H as in columns 1 and 1a, Table I. 
b C-E-H-C-P-H as in columns 4 and 4a, Table I. 
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610, fitted with a 610-W search unit, and calibrated by 
aid of white enamel working standards selected to 
have a reflectance near that of the handsheets. Aged 
brightnesses were determined after heating optical 
handsheets in an oven at 105°C. for 1 hr. without forced- 
air circulation. 

Viscosity. Cupriethylenediamine viscosity was de- 
termined using the falling ball modification of TAPPI 
Standard T 230 sm-50, values being reported in centi- 
poises for a 1% solution. 

Physical Testing. Pulps were processed, in quadrupli- 
cate, ina Lampen mill, essentially according to APPITA 
Standard P 202 m-57, handsheets being formed ac- 
cording to APPITA Standard P 203m-57 and condi- 
tioned according to APPITA Standard P 415m-57. 
Test factors were determined according to APPITA 
Standard P 400 m-55, while burst factors and breaking 


Table HI. C-E-H-D Bleaching of P. radiata Kraft Pulp 
of TAPPI Permanganate No. 18.5, With Variation of pH 
in Hypochlorite Stage 


Stage 1: 5.3% chlorine, 3.5% consistency, 60 min., 23.5- 
26.5°C., 0.04-0.33% 1 residual chlorine, 35 < 110 g. oven- 
dry pulp 

Stage 2: 2.0% sod. hy droxide, 12% consistency, 90 min., 
bath at 60°C, 

Column 1 2) 

Final pH (average) 10.8 10.7 

TAPPI KMnQ, no. (average) 5.1 4.9 

Stage 3: 1.2% available chlorine, 7.0% consistency, 120 
min., 33-385°C., using Murto unit 

Sod. hydroxide, % 0.40 0.45 

Final pH 8.8 10.5 

Resid. chlorine, Zo Nil 0.05 

Brightness, G.H 6073 65.5 


Stage 4: 0. 60% (w/w) chlorine dioxide, 12% consistency, 


240 min., bath at 70°C., 0.12% sod. hy droxide 
Final pH 4.3-4.6 42-43 
Resid. ClO2, % 0.02 0.01 
Brightness, G.E 86.4-86.8 88. 7-88 .3 
7 Aged G.E. 81 .9-82.3 84.1-85.1 
911 


Comparison of Strength Properties of Pulps Related to Data in Table III 


Table IV. 
= : Unbleached 66 G.E.—pH 8.8 65 G.E.—pH 10.6 88 GL. 
frcencas: ae Ane ne 7s WH 723 
C.S8. freeness, ml. 450 450 720 450 720 450 
Beating revolutions 13, 600 11,200 830 11,300 900 10,600 1 eet 
Tear factor 99 89 169 94 168 97 
Burst factor 80 84 50 83 50 77 5 
10, 700 10,900 6,500 10, 400 6 , 400 8, 800 5,800 


Breaking length, m. 


lengths are reported on the basis given in TAPPI 


Standard T 220m-53. 
DISCUSSION 


Five- or Six-Stage Bleach Including Peroxide 


In columns 1, la, 2, and 2a of Table I are listed data 
obtained in relation to considering a C-E-H-P-H and 
C-E-H-C-P-H sequence of stages applied to an un- 
bleached pulp with a TAPPI permanganate no. of 14. 

Another unbleached pulp with a TAPPI permanga- 
nate no. of 18.5 was bleached using conditions as in 
columns 3, 3a, 4, and 4a, which are more in line with 
those it was anticipated might be followed in a bleach- 
ing plant. It will be seen by comparing data in columns 
3 and 3a, with 4 and 4a that a stage-three brightness 
range of 62 to 71 G.E. gave essentially the same end 
result, although, admittedly, the basis for comparison 
is not perfect. To lower the pH the stage-four pulps, 
as in column 4a, were diluted with filtrate from stage 
one, associated experiments having already indicated 
that this did not seem to affect the final brightness of 
the pulp. The initial and aged brightness of stage six 
hypochlorite bleached pulps, obtained as in columns 4 
and 4a, were unaltered after soaking at 4.0% consist- 
ency for 3 hr. in sulfurous acid at pH 3 to 4; however, 
the technique of adjusting the pH of all pulp prior to 
preparing brightness sheets should be noted. 

With the foregoing in mind, it can be argued that, if 
with recirculation it is not practical to increase the 
somewhat short retention time in the peroxide stage 
relative to other stages, although it may be possible to 
obtain a significantly higher final brightness by, say, 
lowering the pH in the hypochlorite stages, this result 
could not be achieved without further degradation. 
Degradation would also arise from inclusion of a second 
chlorination stage without pH adjustment by the addi- 
tion of acid. Concerning this it is noted that’ higher 
brightness ex stage three means lower chlorine consump- 


tion in stage four which results in a higher pH and 
greater proportion of cellulose-degrading hypochlorous 
acid. 

Pulp strength evaluation data at 450 ml. C.S. free- 
ness, both for pulps bleached as in columns 1, la, 4, 
and 4a of Table I, and the corresponding unbleached 
pulps are given in Table II. It will be seen that if 
strength properties are compared at the freeness stated, 
the overall strength values were decreased to some 
extent after the pulp had been bleached. In addition, 
while less chlorine was required to bleach the pulp 
cooked to a lower permanganate number, the bleached 
pulp derived from it had an overall strength that was 
below that of the other bleached pulp. 

In relation to operating on six stages in the bleach- 
ing plant it is of interest that 84 to 86 G.E. pulps off 
the last washer have laboratory heat-aged brightnesses 
3.0 G.E. higher than laboratory-bleached pulp. The 
reason is unknown, but may be associated with semi- 
bleached pulp being taken through the Flakt drier. 


Observations on Using Chlorine 
Dioxide for Fourth Stage 


Some results from a study involving the use of chlo- 
rine dioxide are shown in Table III. Pulps were treated 
by chlorination and alkali extraction under nominally 
identical conditions, but the hypochlorite stage was 
varied to give a semibleached pulp with a 65 G.E. 
brightness at a final pH of 8.8 and 10.5, as shown in 
columns | and 2, respectively. 

In the fourth stage involving chlorine dioxide, 
the conditions were selected on the basis of published 
work (9, 10, 11) relating to variables affecting this 
type of bleaching. 

It will be seen that when the hypochlorite bleached 
pulps were treated with 0.6% chlorine dioxide a pulp 
with an 88 G.E. compared with an 86 G.E. brightness, 
was obtained in association with the higher final pH 


Table V. C(D)-E-H Bleaching of P. radiata Kraft Pulp With TAPPI Permanganate No. 18.5 (Acetone Washed Before 


Bleaching) 
Column no. 1 ; 2 3 4 5 6 i 8 9 10 
Stage 1: Consistency, 3.5%; time, 60 min.; temp., 24.5-25.0°C. 
Chlorine, % 4.0 4.0 4.0 4.0 4.0 10 5.0 5.0 5.0 
es dioxide, % 0.00 0.05 0.10 0.20 0.40 0.00 0.05 0.10 0.20 040 
w/w 
Resid. chlorine, % 0.02 0.02 0.03 0.03 0.05 0.11 0.13 OR 0.30 0.51 
Stage 2: Consistency, 12%; time, 90 min.; bath temp., 70°C. 
peep ycrouce) % ake 1.9 1.9 1.9 2.0 2.0 2.0 2D) ZnO) 
inal p ns 10/297 aaKOves 10s 5a = LORS 10.0 10.0 10,2 Set 10.4 
TAPPI KmNO, no. 5.6 5.6 5.5 5.4 4. ‘5 
ee 51 4.6 46 4.5 44 4.2 
Viscosity (av. of 2), ep. 274 274 276 249 207 148 200 178 152 119 
Stage 3: Consistency, 7%; time, 120 min. 
Bath temp., °C. 40 40 40 40) 40 35 35 
Avail. chlorine, % ile fe ee We the % il. 2) ie 2 2 eS i 
£od. hydroxide, % 0.7 0.7 O87 0.7 0.7 0.5 0.5 0.5 0.5 0.5 
Final pH’ ie) ee LOL Gy | LOSS) Se malo 10:5 "10.8 "10/5 10, Ores 
Resid. chlorine, % 0168 0,00 a SOMEEEEO | 0.19 0.05 0.09 0.09 0.10" ieee 
Brightness, G.H. 68.9" “6818 * 168/59 68 2.1 aoe 68.5 68.6 68.8 Gots aro 4 
Viscosity (av. of 2), ep. 131 136 135 135 105 117 149 146 116 96 
2 
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in the third stage. Presumably a higher hypochlorite 
pH gives some of the advantage to be expected by 
alkali extraction between hypochlorite and chlorine 
dioxide stages. 

Pulp strength evaluation data at 450 ml. CS. 
freeness and at 50 burst factor are given in Table IV. 

If the results as in Table I and II are compared with 
those in Tables III and IV it will be apparent that a 
single chlorine dioxide stage may not only effectively 
replace the last three stages, as in Table I, but also lead 
to a pulp with an 86 to 88 GE. initial brightness, 
which is two units higher, an 82 to 85 G.E. heat-aged 
brightness compared with 78 to 80, and_ physical 
strength properties that are at least comparable or 
possibly better. 


Inclusion of Chlorine Dioxide 
in Chlorination Stage 


The results in Table V were obtained from experi- 
ments to determine the advantage of including a small 
amount of chlorine dioxide with the chlorine in the 
chlorination stage, since this is known to improve 
viscosity (10, 11). It will be seen from columns 
1 to 5 that the expected results were not obtained, but 
when the amount of chlorine in stage one was increased 
the expected viscosity gain was encountered, as shown 
in columns 6 to 10. It is noted that in spite of the 
much reduced viscosity after alkali extraction, as seen 
by comparing columns 6 to 10 with 1 to 5, the fall in 
viscosity of the latter group on bleaching with hypo- 
chlorite was proportionately greater than for the 
former. At the same time inclusion of 0.05 to 0:10% 
chlorine dioxide actually gave a hypochlorite bleached 


pulp columns 7 to 8, with a viscosity higher than that 
of any hypochlorite bleached pulp obtained when less 
chlorine was used in stage one, columns 1 to 5, irrespec- 
tive of whether or not chlorine dioxide was included. 

Thus, when chlorine distribution between chlorination 
and hypochlorite stages was 70 : 30, the inclusion of 
chlorine dioxide in the chlorination stage gave no vis- 
cosity increase, but when chlorine distribution was 
80 : 20 the inclusion of chlorine dioxide resulted in a 
hypochlorite bleached pulp with increased viscosity. 
For increase in viscosity to result from inclusion of 
small amounts of chlorine dioxide in a chlorination stage, 
the quantity of chlorine applied in the chlorination ap- 
pears to be significant. 
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The Effect of Temperature and Moisture Content on the 
Moisture Permeability of Building Boards 


Some Preliminary Results 
R. D. ZIEGLER 


The rate of transmission of moisture through a specimen 
of laminated insulation roof decking exposed to 85 and 
40% R.H. on its two surfaces was measured at several dif- 
ferent temperatures. The specimen (l-in. thick) con- 
tained a duplex paper vapor barrier, and the transmission 
rates almost doubled for each 10° rise in temperature be- 
tween 60 and 80°F. Rates of transmission of moisture 
were also determined on |/2-in. insulation sheathing and 
on. 1/4-in. plywood specimens that had been humidified, 
and on specimens that had been oven-dried before the 
tests were started. After a steady-state had been estab- 
lished, the rates through the initially humidified pieces 
were three to six times as great as the rates through the 
initially oven-dried pieces. It appears that when the 
moisture content equilibrium is approached from the wet 
direction, the rate of moisture transfer is higher but when 
the equilibrium is approached from the dry direction the 
rate of transfer through the same specimen is lower. A 
new type of laboratory testing equipment was used which 
permits tests to be made under almost any relative hu- 


R. D. Zimeitpr, Washington State University, Pullman, Wash. 
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midity conditions and at any temperature. The tests can 
be continued for an unlimited length of time, so that 
true steady-state conditions can be established. 


THE rate at which moisture passes through build- 
ing boards of various types is one of the fundamental 
properties of the boards which must be considered in 
many of their applications. This property is especially 
important when the board is used in the exterior walls 
of buildings that are heated during wintermonths. It is 
also important when the board is used in buildings that 
are dehumidified and air-conditioned during summer, 
and the number of these buildings is increasing steadily. 

The rate of moisture transfer has been considered to 
be one of the constants of the board—comparable, for 
example, to its density or its strength. For design 
purposes it has been common practice to calculate the 
quantity of moisture that would be transferred through 
a board by multiplying its permeance, which is con- 
sidered a constant, by the difference in the vapor pres- 
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sures to which the two sides are exposed. Research 
workers have recognized, however, that the quantity 
of moisture transferred through a board is not always 
proportional to the vapor pressure gradient, and there- 
fore this method of calculation is not always reli- 
able (1-6). Further study must therefore be given to 
this important board characteristics so that it will be 
possible to predict with greater accuracy the quantity 
of moisture that will be transferred through a board 
under any set of conditions. 


EXPERIMENTAL 
Methods of Measuring the Rate of Moisture Transfer 


There are several methods which are used in the 
laboratory to measure the rate at which moisture is 
transferred through boards. The most common ones 
are the dry-cup and wet-cup methods. In the dry-cup 
method the specimen is sealed as a cover over 
a container of desiccant, which exposes its under 
surface to nearly 0% R.H. In the wet-cup method the 
specimen is sealed as a cover over a container of water 
which exposes its under surface to almost 100% R.H. 
The assembled cups are placed in an atmosphere of 50% 
R.H. to establish a humidity gradient across the speci- 
men of about 50% for both the dry-cup and wet-cup 
methods. If desired, the assembled cups could be 
placed in an atmosphere controlled at some humidity 
other than 50% to establish other humidity gradients 
across the specimens, but when this is done, one surface 
would still be exposed to either 0 or 100% R.H. In 
any case, the assembled unit is weighed periodically 
and the gain in weight for the dry cup, or the loss in 
weight for the wet cup per unit time is a measure of 
the rate of transfer of moisture through the test speci- 
men. ‘These procedures are limited in the range of 
relative humidities to which the two sides of the speci- 
men can be exposed. 

Professor Joy of Pennsylvania State University and 
his associates have developed the Penn State-Armstrong 
cell for laboratory measurement of the water vapor 
transmission rates through building materials (9). In 
this cell, a specimen 12 in. in diameter is placed in 
a horizontal position between two chambers. The 
relative humidity is different in each chamber to 
establish a humidity gradient and vapor pressure 
gradient across the specimen. In one design of the cell 
the relative humidities can be set to any chosen value 
by means of electronic controllers which are activated 
by electric hygrometer sensing elements within the 
chambers. The moisture absorbing material in the 
lower humidity chamber and the moisture-supplying 
material in the higher humidity chamber are both sup- 
ported by calibrated springs. The increase in weight 
of the absorbing material and the loss in weight of the 
moisture supplying material are both determined by 
measuring the deflections of the calibrated springs. 
These weights can be determined to the nearest 4/; 
grain, or 0.016 g. 

A testing device in use at the National Bureau of 
Standards determines the rate of transfer of moisture 
as well as of heat through a specimen 4 by 8 ft. (7). 
The humidities on the two surfaces are controlled by 
Dunmore-type sensing elements and can be set at any 
desired value. The moisture entering the panel on 
the high-humidity side is determined by noting the 
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weight changes of a pan of water placed on a cantilever 
scale. The silica gel absorbent on the dry side is also 
weighed periodically. 

The U. S. Naval Civil Engineering Research and 
Evaluation Laboratory at Port Hueneme, Calif., de- 
termines the rate of transfer of moisture through com- 
posite wall specimens 6 by 7 ft., and is used primarily 
for testing such materials as concrete block and brick. 
The temperature and humidities to which the two sur- 
faces of the specimen are exposed are maintained at 
desired values by the use of electronic controllers (8). 


Zashington State University Method of 
Measuring the Rate of Moisture Transfer 


A new method which measures the quantity of 
moisture transferred through a specimen to the nearest 
tenth of a milligram and which permits tests to be 
made under a wide range of relative humidity conditions 
has been developed at Washington State University. A 
complete description of it is contained in a previous re- 
port (6). In general, the method utilizes two metal pans 
which are bolted together through edge flanges, with 
the test specimen sandwiched in a horizontal position 
between them. This forms two enclosed chambers 
which are 12-in. square and 2-in. deep and which are 
separated by the specimen. The relative humidity in 
each chamber is maintained at a different value by 
means of saturated salt solutions to establish a relative 
humidity difference, and consequently a vapor pressure 
difference across the test piece. This forces moisture 
to pass through the specimen from the chamber below, 
which has the higher humidity, into the chamber above, 
which has the lower humidity. The moisture passing 
into the chamber above the specimen is absorbed by 
the saturated salt solution. 

The moisture-absorbing solution is contained in four 
small plastic dishes. The top chamber of the tester 
is equipped with a covered access port and the dishes 
of absorbent are removed from the top chamber 
periodically through the access port, weighed on an 
analytical balance, and returned again to the chamber. 
Their weights can, therefore, be determined to a tenth 
ofamilligram. The rate of transfer of moisture through 
the specimen is calculated from the increase in the 
weight of the moisture-absorbing solution during a 
measured time of exposure. 

The salt solution used as the moisture absorbent is 
one which has been thickened by the addition of excess 
salt to a wet mass of undissolved salt crystals. The 
absorbing solution is therefore present on this mixture 
as a thin layer surrounding the undissolved salt crystals. 
In this thickened form the solution is placed on a raised 
false bottom in the plastic container and the moisture 
it absorbs during the test flows over the surface of the 
mixture to the under side of the false bottom. As the 
liquid flows over the mixture, it dissolves enough of 
the salt crystals to maintain it as a saturated solution. 
In this manner, the thin layer of absorbing solution re- 
mains saturated and maintains its full moisture absorb- 
ing ability even though it absorbs a considerable 
amount of moisture. 

The containers of the thickened absorbing solution 
are closed with tight-fitting covers while they are out- 
side of the tester to prevent exchange of moisture with 
the surrounding air. Household, plastic soap boxes 
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have been found to be very good absorbent containers, 
They are light in weight, have good covers, and are 
not corroded by the salt solution. The soap boxes can 
also be obtained in a variety of colors for easy identifica- 
tion. 

The advantages of this testing method can be listed 
as follows: 

1. The specimen can be tested using any relative 
humidity on each of its two sides that can be established 
by saturated salt solutions. This permits tests to be 
made under conditions that approach those to which the 
specimens will be subjected in service. 

2. The moisture actually transferred can be weighed 
to a tenth of a milligram, which is greater accuracy 
than obtained by other methods. 

3. Since the moisture transferred can be weighed 
to greater accuracy, reliable data can be obtained for 
materials having a very low rate of transfer, and also 
under test conditions permitting a low rate of transfer 
through the material. 

4. The moisture absorbent can be replaced when 
necessary. Therefore, the test can be continued for 
as long a time as may be required to establish a true 
steady-state condition. 

5. Since the moisture absorbent can be replaced 
when necessary, accurate test data can be obtained on 
specimens and under testing conditions where high 
rates of moisture transfer prevail. The moisture ab- 
sorbing material can be replaced in these tests before 
it becomes too wet and loses its absorbing ability. 

6. The test area of the specimen is 12-in. square, 
which is larger than the test area in the commonly used 
cup methods. 

7. The specimen is clamped rigidly in place so that 
it cannot warp during a test. 


STUDIES OF MOISTURE TRANSMISSION 
CHARACTERISTICS OF BOARDS 


Effect of Temperature 


The Washington State University testing method 
was used to study the effect of temperature on the 
rate at which moisture passes through a specimen of 
laminated insulation roof decking when exposed to 
85 and 40% R.H. on its two surfaces. The specimen 
had been reduced to a thickness of 1 in., so that it con- 
sisted of two 1/2-in. insulation boards bonded together 
with a duplex paper vapor barrier between them. The 
same specimen was tested at several different tempera- 
tures within the range of 57 to 84°F. Both sides were 
exposed to the same temperature in all cases. 

The results obtained are shown in Table I and are 
plotted in Fig. 1. Under these conditions an increase 
in temperature markedly increased the rate of moisture 
transmission through the roof decking. Transmission 
rates taken from the curve at 60, 70, and 80°F. in grams 
per 24 hr. and also in grains per sq. ft. per hr. per in. 
of mercury vapor pressure difference are listed in the 
following table: 


Moisture transmission, Grains/sq. ft./hr./ in. 


Temperature, °F. g. per 24 hr. Hg V.P. diff. 
60 0.195 0.50 
70) 0.375 0.72 
80 0.700 0.94 
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Table I. Moisture Transmission Rates at Different Tem- 
peratures 


Roof decking specimen l-in. thick with a duplex paper vapor 
barrier. Relative humidites on the two sides of the specimen = 
85 and 40% 


G./sq. ft./ 
24 hr. 


Grains/sq. ft./hr./ 


Temperature,, °F. in. Hg V. P. diff. 


57.0 0.163 0.47 
61.0 0. 200 0.50 
62.2 0.213 0.51 
66.0 0.317 0.66 
69.5 0.392 0.72 
80.0 0.714 0.93 
83.0 0. 883 1.00 
84.5 0.881 1.00 


A study of this table shows that the rate of moisture 
transmission in grams per 24 hr. almost doubles for 
each 10° rise in temperature between 60 and 80°F. 
This can be accounted for, in part, by the increase in 
vapor pressure difference with rising temperature. As 
the table shows, however, the moisture transmission 
in grains per square foot per hour per inch of mercury 
vapor pressure differences also increases with increasing 
temperature. Therefore, when tested under high rela- 
tive humidity conditions at different temperatures, the 
rate of moisture transmission is not proportional to 
the vapor pressure difference, because if it were, the 
transmission rates per inch of mercury vapor pressure 
differences would be the same at each temperature. 

An important conclusion is that when making a deter- 
mination of the rate of moisture transmission on insula- 
tion board in the laboratory, it is very important not to 
permit the temperature to vary, since a comparatively 
small variation in temperature causes a wide variation 
in test results. It is desirable that the temperature 
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Table II 
Relative Permeance, 
humidity grains/hr. 
Test Treatment before gradient, Sq. iter 
no. Material the test % in. Hg. 
1 Insulation roof deck- a. Oven-dried 32 0.60 
ing, l-in. thick ‘ 
b. Wetted to 25% 32 0.65 
H20 
2 Insulation board a. Oven-dried 46 1.8 
sheathing, !/2-in. b. Humidified to 44 5.4 
14.8% H2O 
3 Plywood with one a. Oven-heated 5 45 0.85 
surface finished, min, ; 
1/4-in. b. Same piece 45 2.33 
humidified 
c. Same piece redried 45 0.97 
4 Plywood with one a. Oven-heated 5 45 0.85 
surface finished, min. 
1/4-in. b. Same piece wetted 44 3.0 
to 25% H2O 
5 Exterior plywood un- a. Oven-dried 46 1.64 
finished, 1/4-in. b. Humidified to 44 10.3 
16.9% H2O 


Notes: 

1. R.H. on the wetter side was 85% in all cases, and was produced by a 
saturated KCl solution. 

2. .H. on the drier side for test no. 1 was 53%, produced by a saturated 
Meg(NOs)2 solution. 

3. R.H. on the drier side for tests nos. 2-5 was about 40%, produced 
by a saturated Zn(NOs)2 solution. 

4. Temperatures = 70°F. in most cases. 


variation during a test be limited to +1/,°F. which will 
limit the dispersion of results to +3%,. 


Effect of the Initial Moisture Content of a Test Specimen 
on its Rate of Moisture Transmission 


The Washington State University testing method was 
used to study the effect of the initial moisture content 
of the specimen on its rate of moisture transmission. 
Tests were made on insulation board and plywood 
specimens that had been oven-dried and on specimens 
that had been oven-dried and then re-humidified or re- 
wetted just before testing, to a level well above the 
equilibrium moisture content corresponding to the 
test conditions. The testing conditions were the 
same for both oven-dried and humidified pieces. 

Results obtained with several different types of 
board materials are shown in Table II. The values 
reported are those that were obtained after steady-state 
conditions had been established. A study of Table II 
shows the importance of the moisture content of the 
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Fig. 2. Rate of moisture transmission through ‘/:-in. 
insulation board sheathing 


specimen on the rate at which moisture passes through 
when steady-state conditions have been established. 
Test number 1, on the l-in. thick laminated insulation 
roof decking containing a duplex paper vapor barrier 
shows practically no difference between the initially 
oven-dried and initially humidified specimens. 

In test number 2, on '/2-in. asphalt impregnated and 
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Table III. Absorbed Moisture Content of Specimens at 


the Beginning and at the End of Moisture Transmission 


Tests 
Absorbed moisture content of the 
— specimens 
Beginning of End of 
Test Initial test test 
no. Material conditions g. % g- % 
2 Insulation sheathing, Oven-dried 0 39 8.7 
1/qin. Humidified 65 14.8 47 10.7 
5 Exterior plywood, Oven-dried 0 49 12.8 
1/4-in. a Humidified 65 16.9 57 14.6 


coated fiber board sheathing the rate of transfer through 
the initially humidified specimen was 5.4 grains per hr. 
per sq. ft. which is about three times as great as the 
rate of 1.8 grains per hr. per sq. ft. which was attained 
on the initially ovendry specimen. 

Test number 3 was made on one specimen of 1/4-in. 
plywood which had been finished on one side. The 
specimen was first placed in the tester in the dry 
condition, and the rate of moisture transfer was found 
to be 0.85 grains per hr. per sq. ft. per in. of mercury 
vapor pressure difference. It was then removed from 
the tester and placed in a humidity cabinet until its 
moisture content was approximately 19% and was re- 
assembled in the tester. In this condition, the steady- 
state rate of transfer was 2.33 grains, almost a threefold 
increase. 

To determine whether the humidification had per- 
manently affected the rate of transfer of moisture 
through the material, the specimen in test number 
3, after being tested in the humidified condition, 
was removed from the tester, re-dried in the oven, and 
re-tested. As Table I shows, the rate of transfer 
after redrying was 0.97 grains per hour per sq. ft. per 
in. of mercury vapor pressure difference which is very 
close to the 0.85 grains obtained before it had been 
humidified. Therefore, the humidification did not 
permanently affect the rate of transfer. This would 
indicate that the value obtained depends upon whether 
the specimen approaches equilibrium under test con- 
ditions from the wet or dry side. 


SPECIMEN HUMIDIFIED TO 16.9 % H 
BEFORE TESTING 


2° 


SPECIMEN OVEN=DRIED BEFORE TESTING 
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Fig. 3. Rate of moisture transmission through 1/,-in. 
exterior plywood 


Test number 4 was also made on one specimen of 1/,- 
in. plywood which had been finished on one side. 
It was tested in the dry condition first, giving a value 
of 0.85 grains, which is the same as that obtained in 
number 3. It was then removed from the tester and 
was placed in contact with wet blotting paper until it 
had absorbed approximately 25% moisture, and was 
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reassembled in the tester. In this condition the steady- 
state rate of transfer through the same piece was 3.0 
grains per sq. ft. per hr, per in. of mercury vapor pres- 
sure difference, which is more than three times its 
rate when it was dry. 

Test number 5 was made on two separate pieces of 
unfinished '/s-in. exterior grade plywood taken from 
adjacent areas of the original piece. The rate of trans- 
fer of moisture through the specimen that was humidified 
before the test was 10.3 grains per hr. per sq. ft., which 
is more than six times as great as the value of 1.64 
grains per hr. per sq. ft. which was obtained on the 
specimen that was oven-dried before the test. 

The rates of moisture transmission that were ob- 
tained each day on the humidified and oven-dried speci- 
mens are plotted in Fig. 2 for the 1/.-in. insulation 
sheathing, and in Fig. 3 for the /-in. plywood. For 
the humidified specimens the rates were high at the 
beginning for both materials because they include 
moisture that is escaping from the specimens. As the 
equilibrium moisture content becomes established 
during the tests, the specimens stop losing moisture, 
and their rates of moisture transmission taper off to 
values which remain constant. 


For the oven-dried specimens, the rates of moisture 
transfer appear to be negative at the beginning for 
both materials. This is because the specimens are 
absorbing moisture from both upper and_ lower 
chambers of the apparatus at the beginning of the test 
to come up to their equilibrium values. This moisture 
is being taken from the saturated salt solutions which 
causes them to lose weight. The loss in weight makes 
it appear that the rates of vapor transmission at the 
beginning of the test are negative. The specimens stop 
absorbing moisture when they have attained equi- 
librium with the exposure atmospheres, and the rates 
of moisture transmission have then tapered off to values 
which remain constant. 

Table IIT shows the total moisture present in initially 
humidified and initially oven-dried specimens when 
the tests were started and again when they were dis- 
continued after steady-state conditions had been estab- 
lished. For the humidified insulation sheathing speci- 
men, the moisture content decreased from 65 to 47 g. 
while it was being tested, which isa loss of 18 g. During 
the test, a total of 85 g. of moisture had permeated 
through the specimen and when the test was stopped, 
moisture was continuing to pass through at the rate of 
3.2 g. per 24 hr. For the humidified plywood specimen 
the moisture content decreased from 65 to 57 g. while 
it was being tested, which is a loss of 8 g. During the 
test a total of 145 g. of moisture had permeated through 
the specimen and when the test was stopped moisture 
was continuing to pass through at the rate of 5.4 g. 
per 24 hr. The total moisture collected on the dry side 
of the specimen during both tests was considerably 
greater than the loss in specimen weights due to a low- 
ermg of their absorbed moisture contents. Also the 
moisture transmission rates had become constant. 
Therefore, the high rates of moisture transmission ob- 
tained on the humidified boards after steady-state condi- 
tions had been established were not caused by escaping 
excess moisture. 

Therefore, when vapor transmission tests are being 
made on specimens which consist, at least partly, of 
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hygroscopic materials, it is important to allow the board 
to attain its equilibrium moisture content before test 
data are taken. Figures 2 and 3 show that several days 
may be required to establish this equilibrium moisture 
content and attain the constant rates of moisture trans- 
fer. The time required to reach steady-state condi- 
tions depends, of course, on the thickness, weight, and 
permeability of the specimens. 


CONCLUSIONS AND RECOMMENDATIONS 


1. The rate of moisture transmission through an in- 
sulation roof decking containing a duplex paper vapor 
barrier, when exposed to humidities approaching 85%, 
increases rapidly with increasing temperature. If 
material of this type is used in building constructions 
where it may be exposed to high relative humidity and 
high temperatures, some difficulties may arise due to 
an excessive transfer of moisture. 

2. The rate of transfer of moisture through some 
board materials has been shown to be lower if the equl- 
librium moisture content is approached from the dry 
side. Conversely, the rate of transmission is higher if 
the equilibrium moisture content is approached from 
the wet side. Therefore, to reduce moisture trans- 
mission through a board, its content of absorbed 
moisture just be kept low. This indicates that the 
board should be well-sized because the absorbed 
moisture content of a well-sized board will generally 
be lower than that of a poorly sized board. Further 
experimental work should be done on boards that are 
sized to different degrees to determine the effect of 
this factor on the rates of moisture transmission. 

3. Since a high content of absorbed moisture in 
a board will cause moisture to transfer through it 
readily, it seems reasonable to assume that any ad- 
hesive used in the board should also be one that does 
not absorb moisture. 

4. Values of the rates of water vapor transmission 
through a board, as reported in the literature, may differ 
widely for the same material. It is understandable 
that various results would be obtained by different 
workers since there are so many variables that affect 
the test results. Two of the variables, as reported in 
this paper, are the moisture content of the specimen 
when a test is started, and the temperature at which a 
test is made. For hygroscopic materials, it would be 
desirable to include in the standard testing procedures 
a standard method of conditioning the specimen be- 
fore it is tested. In this way, the different specimens 
would arrive at the same moisture gradient during the 
test and this should be helpful in reducing the test 
variations that are obtained. 

5. Boards should be tested under conditions that 
are as close as possible to those the board will meet in 
service. 
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Differential Speed Measurement 


ROBERT A. WALCH 


This article covers the design and evaluation of a highly 
sensitive electronic differential speed recording system for 
paper machine drier sections. The system was developed 
by the Green Bay Paper & Pulp Co. as an aid to overcome 
some unique operating problems which are described. A 
step-by-step account of the predesign work and the logic 
behind the final design is given. Operating principles of 
the final design, which has been in service since 1957, are 
explained and illustrated. An evaluation section is based 
on field experience with the equipment and offers chart 
records for the reader’s inspection. It is concluded this 
venture was highly successful and has more than satisfied 
the conditions upon which the project was justified. 


Since the origin of Green Bay Paper & Pulp 
Co. in 1949, the ability to accurately set and reproduce 
speed differentials between drier sections has been a 
necessary requirement for efficient operation. While 
the desirability of such techniques undoubtedly exists 
in many paper mills, the need is probably more acute 
at Green Bay because of some unique operating cir- 
cumstances. 

Green Bay Paper & Pulp Co. operates one 161-in. 
trim fourdrinier, manufacturing neutral sulfite semi- 
chemical corrugating board in grades from 20 to 40 
lb. per 1000 sq. ft. at speeds up to 1000 f.p.m. The 
various sections of the machine are driven from a 
turbine powered line shaft via Bagley and Sewall 
simplex drives and variable pitch shives. The various 
sections of driers operate without the use of drier felts, 
depending on precise draw differences to carry the sheet 
tightly against the 60-in. driers to give good drying 
rates. Excessive draw differences, while giving good 
heat transfer rates, result in an abnormal amount of 
break time. Sloppy draws can result in paper machine 
speed reductions of 10 to 20% due to inefficient use of 
the 54 driers. Excessive draws in the wet end press 
sections can result in both wet end breaks and quality 
degradation of corrugating board. As the speed 
differentials between some sections are very small 
(often less than 3 f.p.m.), it is impossible for a machine 
tender to always obtain optimum draw settings by 
the normal physical senses of touch and sight. 

After six years of operation with no speed measuring 
aids, other than hand tachometers or usually the ma- 
chine tender’s judgment as to what constituted proper 
draws, it was decided to install a suitable speed measur- 
ing system. It was not the object of the proposed 
system to replace the judgment of the operators, but 
rather to act as a tool for them to use in performing their 
job. The justification of such a system was based on 
the following; 

1. Increased machine efficiency. That meant 
higher machine speeds paralleled with less break time. 


Roperr A. Waucu, Technical Engineer, Green Bay Paper & Pulp Co., 
Green Bay, Wis. 
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2. Improvement of quality by utilizing optimum 
draws in the press sections. 

3. Reduction of unscheduled machine down time 
due to mechanical problems in the drive sections. 
This can frequently be detected as a draw variation 
long before complete failure occurs. Knowledge of 
such a condition permits repair during scheduled down 
time. 


Fig. 1. Events per unit time meter 


4. Facilitate faster start-ups and grade changes. 

It was felt this system, to be of the maximum 
utility, should be one which recorded data on a strip 
chart in a form that would make it easy to detect 
variations or draw changes in the order of 0.5 f.p.m. 


DESIGN 


A preliminary study was made of the paper machine 
to determine the range of differentials being dealt with. 
Initial testing was done with a hand tachometer 
followed with more precise measurements made with 
a stroboscope. It was found at the wet end, draws 


Fig. 2. Magnetic pick up 
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of 10 to 12 f.p.m. were common, while at the dry end, 
draw differences were frequently as little as 0.5 f .p.m. 

A survey of instrument companies, normally sup- 
plying the paper industry, indicated the accuracy 
required could not be obtained with an off-the-shelf 
package system. Conventional tachometry available 
at that time was expected to give a nominal 1% ac- 
curacy (10 f.p.m. at 1000 f.p.m.) which, in some cases, 
exceeded the differentials to be measured many fold. 

At this point, it appeared desirable to investigate 
digital measuring equipment which boasted a theo- 
retical accuracy of 1 p.p.m. in its ability to measure. 
A single six decade EPUT (Events Per Unit Time) 
meter and magnetic pickup was brought into the mill 
for evaluation. 


The results were very encouraging regarding the 
equipment as well as pointing up some important 
considerations which influenced the final design. 

For those who are not familiar with the forementioned 
equipment, an explanation is in order. The six decade 
EPUT meter is an electronic counting device (Fig. 1) 
which will receive electrical impulses and totalize them. 
It has a crystal controlled time base which will allow 
the unit to receive impulses for an exact preset time 
interval. The pickup referred to is an impulse genera- 
tor (Fig. 2). A soft iron wheel, with a number of teeth 
cut around its circumference making it resemble a 
gear, rotates freely on ball bearings. Mounted per- 
pendicular to a tangent of the wheel and about 0.002 
in. away is a magnetic probe. Each time a tooth of 
the rotating element passes the probe an impulse is 
generated having a voltage in the range of 0.5 to 2 v., 
depending on the air gap between the probe and wheel. 
This generates a sine wave which is relatively clean. 
If the pickup wheel is driven by a rotating shaft and the 
signal fed to an EPUT meter, the number of impulses 
generated per unit of time will appear in digital form on 
the EPUT meter and will be a function of the shaft 
speed. If the relationship between the rotating ele- 
ment and the pickup wheel are of given mathematical 
ratios, the device will read out directly in shaft revolu- 
tions per minute. When this speed measuring method 
is applied to a shaft driving a drier, the gear ratio driv- 
ing the pickup and the number of teeth on the impulse 
wheel can be selected to give the peripheral speed of the 
drier. Theoretically, such a system can measure 
machine speed to +0.01 f.p.m. at 1000 f.p.m. 

After obtaining data from various machine sections, 
as well as the line shaft, it was apparent the proposed 
system should measure differential speeds rather than 
record absolute numerical values. It was found the 
line shaft of the paper machine would vary in revolu- 
tions per minute causing all drier sections to surge up 
and down slightly. This was normal operation and 
did not hurt a thing. Asa matter of fact, it was never 
known this condition existed. Unfortunately, such a 
condition would make a chart record difficult to in- 
terpret if the absolute speed were recorded and all 
sections were swinging more than some of the draw 
differences! Furthermore, EPUT meters on each of 
the machine sections would be taking spot measure- 
ments at different time intervals. Combine this with 
an over-all surge in line shaft speed and the indicated 
effect would be that of changing draws when actually 
all machine sections would be varying slightly in 
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absolute speed in unison. Thus, it appeared desirable 
to design out absolute speed and work on a differential 
basis. 

After putting this much work into the project, new 
considerations made it questionable if even an absolute 
differential speed measuring system was desirable from 
the operator’s point of view, 

Now consider how draw requirements may vary on a 
machine operating at different speeds. It was felt 
that in the manufacture of corrugating board optimum 
draw between sections could be defined as the amount of 
tolerable stretch per unit length of paper. As an 
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Fig. 3. Schematic arrangement of components 


example, consider a hypothetical paper machine driven 
by a line shaft where one section is going 1000 f.p.m. 
and the next 1200 f.p.m. The absolute speed difference 
is 200 f.p.m. and the percentage difference is 20%. 
Now reduce the speed of this machine in half by slow- 
ing down the line shaft. The fast section is now 
going 600 f.p.m. and the slow one 500 f.p.m. The 
absolute speed difference is now only 100 f.p.m. but 
the percentage difference is still 20%. If paper pass- 
ing over this hypothetical machine required a draw 
of 200 ft. per 1000 ft. of travel or 20%, the correct draw 
would exist at both speeds cited in the above example. 
The absolute speed difference between sections was 
reduced radically when the machine was slowed down 
but the percentage difference between one section and 
the other remained constant. 

While recording absolute speed differentials would be 
a method of presenting data, it would undoubtedly be 
confusing to a machine tender who thinks in terms of 
draw being constant and proper or changing and be- 
coming an improper setting. If the machine were 
slowed down and the record of draw showed a decrease 
without adjustment of draw controls, the speed re- 
cording device would probably not be considered a 
good operating tool. Based on the above, it was de- 
cided to design out this undesirable feature and arrive 
at a system that would show relative speed differences, 
or a constant amount of stretch between sections re- 
gardless of machine speed changes or line shaft varia- 
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tions which would cause all sections to change speed in 
a like manner. Thus, the basis of design was finalized. 
The use of digital equipment would lend itself very 
nicely to the application. 

In the final design (see Fig. 3) magnetic pickups 
were connected to the in-shafts of one press section, the 
couch, and four drier sections. These units are chain 
driven via mechanical speed increasers. Impulse 
wheels and sprocket ratios were selected so when all 
sections of the paper machine are traveling at 1000 
f.p.m., the period for all pulse generators to produce 
10,000 pulses is mathematically calculated to be 
1.237164 sec. 

The signal from each pickup is fed to a modified 
EPUT meter which has had the crystal time base re- 
moved. The pickup and EPUT meter connected to 
the couch section are used as a time base for the entire 
measuring system. During the exact period the couch 
pickup generates 10,000 pulses, the companion EPUT 
unit allows a slave EPUT meter on each other section 
to receive pulses from its pickup. As the couch is the 
slowest section of the machine, all slave EPUTS re- 
ceive more pulses than the base EPUT in proportion to 
the differential speed being measured as referred to the 
couch roll. Thus, if the couch is going 1000 f.p.m. 
and the second press is traveling 20.2 f.p.m. faster, 
the press EPUT will read 10202. If the third drier 
is going 30.1 f.p.m. faster than the couch, its HPUT 
meter will read°10301. Note that the last three signif- 
icant figures represent feet per minute speed difference 
when the couch is going 1000 f.p.m. At any other speed 
they represent the per cent difference from couch to 
section in question. This percentage read out holds 
at all machine speeds as the couch EPUT always counts 
for 10,000 pulses during which time the slave EPUT 
meters of other sections receive pulses in proportion to 
their section speeds. As all EPUTS count during the 
same period, they cancel out any effect of line shaft 
speed variation which would effect all sections in a 
like manner. 

To facilitate presentation of data after the measure- 
ment sequence, the last three significant figures are 
fed through an analog converter and transcribed on a 
multipoint strip chart recorder. When the last point 
is printed on the recorder, it resets the master counter 
which in turn will take another set of readings. The 
limiting factor in the frequency of measurement is the 
print out time which requires 2 sec. per point. Thus, 
a complete set of section speeds are recorded approx- 
imately each 14 sec. 

Additional features which were added to this sys- 
tem to increase its flexibility are as follows: 

1. The option to use a 10,000 or a 100,000 pulse 
base period of measurement. When the selector 
switch is changed from the 10,000 base to the 100,000 
base, it automatically switches the analog pickup one 
decade to the left on the EPUT meters. This is so 
the third, fourth, and fifth significant figures of the 
EPUT meters (which are then counting to six signif- 
icant figures) will still be the ones transcribed on the 
strip chart. 

2. A variable range is provided for the strip chart 
recorder to allow full scale to represent as little as 
1% of the couch speed or as much as 10% of the couch 
speed or any amount of suppression in between. This 
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was done to allow maximum flexibility in presenting 
section speed data in the most readable form. 

3 A calibration device has been provided which 
allows preset test numbers to be fed into the analog 


Fig. 4. The system as installed 


converter in place of the EPUT meter signal. This 
is used for calibrating the strip chart recorder to any 
range which is desired as well as for varifying the ac- 
curacy of the digital to analog conversion. 

4. A multiple speed chart drive consisting of a 
high and low range was provided for the recorder. 

The expected total maximum theoretical error of the 
system is shown by the following computation which 
is based on manufacturers’ accuracy estimates for the 
components: 

The operating conditions are: 

1. Pulse base—10,000. 


2. Couch speed—1000 f.p.m. 
3. Recorder range—0 to 5% couch speed equal to full scale. 


F.p.m. 
Error of EPUT meter +1 part in 10,000 0.1 
Maximum error introduced by analog conversion 
50.0 (40.35%) 0.175 
Recorder repeatability of 1/,% of full scale 50.0. 
114% 0.125 


Maximum error to be no more than 0.400 f.p.m. 


At a scale range of 2.5% this composite error would be reduced 
to +£0.24 f.p.m: 


This system as described was placed in operation 
during September 1957 (see Fig. 4). 
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EVALUATION 


Maintenance 


The first general reaction to seeing this speed measur- 
ing system is that it is unduly complicated. In some 
respects this is true, however, practically, its complex 


Fig. 5. Modified magnetic pick up 


appearance has not proved to be any handicap. Bas- 
ically, it is a system of parallel units, each relatively 
simple and basic by the standards of the electronic 
industry. 

The magnetic pickups have been explained. They 
are the utmost in simplicity. Initially, some bearing 
trouble was experienced. As_ bearings failed, the 
tachometers have been rebuilt as modified units (Fig. 
5) where the impulse wheels are connected directly 
to the mechanical speed increasers which are ex- 
tremely rugged. No failures of these modified units 
have occurred. 

A view of the main cubical looks rather complex. 
However, it consists of five slave EPUT meters which 
are all duplicates, one master counter for the couch 
_ section which is similar to the slaves, and the scanner 
_ converter section which consists of an analog converter, 
sequence controls and calibration devices (Fig. 6). 


Fig. 6. Scanner converter also houses chart range and cali- 
bration controls 


Each unit is rack mounted and slips out forward for 
service. Mounted on top is a standard multipoint 
strip chart recorder. 

The entire system contains approximately 130 
vacuum tubes. The manufacturer described its reli- 
ability and frequency of repair as paralleling a home 
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radio—not as complex or troublesome as a modern 
TV set. While that statement probably oversells 
this type of equipment, the system has not been par- 
ticularly troublesome. During the first three months 
there were quite a few tube failures and some relay 
trouble. Since then maintenance has been very limited. 
Blanket tube replacements are not made on this 
equipment but rather changes are made only upon 


Fig. 7. Poor distribution of draw in driers 


failure. It is estimated the instrument department 
spends 2 or 3 hr. per month servicing this equipment. 
Anyone familiar with industrial electronics would find 
it easy to service and could locate trouble in a matter 
of minutes. 


Process Utility 


When the system was put into operation, it was not 
presented to the operating personnel on a “here it is, 
do what it says” basis, but rather they were asked to 
just observe the records to note what was occurring 
throughout the paper machine. After a few weeks it 
was suggested they use the records in touching up their 


es oe 


Fig. 8. Pulling three sections with calender stack 


Note: Speed decreases on break. 


operations if they felt this system could be helpful. 
During paper machine start-ups members of the tech- 
nical staff were present to observe how the system 
functioned and to aid personnel in interpreting its 
readings. 

Undesirable operating conditions which were pointed 
up by the new equipment. during its initial operation 
were as follows: 
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Fig.9. Inadequate belt loading on section drive can cause 
oscillation as shown 


1. It was very common to see.a lack of proportional 
draw conditions progressing from the wet to dry end 
of the paper machine. Frequently a first or second 
drier section would be stretching the sheet excessively 
while an intermediate section operated with little or 
no draw at all (Fig. 7) followed again by a rather large 
differential in the next section. 

2. It was very common to pull several sections of 
dryers with the calender stack. This is shown by a 
marked decrease in section differential when losing the 
sheet during a paper break (Tig. 8). 

3. Long troublesome start ups which were frequent 
during the past years were now easily understood as 
they were often attempted with grossly improper sec- 
tion differentials. 

4. On various occasions it would be noted a sec- 
tion speed would drift entirely out of range over a 
period of several hours. 

5.. Improper belt loading on sectional drives has 
been detected in the form of the section speed oscil- 
lating (Fig. 9). 

Within a very short time machine tenders also 
noted these undesirable conditions which were only 
suspected to exist before the use of this equipment and 
would make appropriate adjustments to rectify the 
situation. An optimum set of draw condition is shown 
in Fig. 10. 

On the basis of chart records over many months it 
was found the differential between the last two drier 
sections was normally small (usually 1 f.p.m. or less). 


Fig.10. Optimum draws for one grade. Last two sections 
have negligible differential and records are superimposed 
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Based on this knowledge the sections were tied together 
mechanically forming one long section. This has 
worked out very well. The magnetic pickup and slave 
EPUT meter have been reinstalled on a wet end press 
section. 


Accuracy 


It will be recalled that in the design section an ac- 
curacy analysis was made where the maximum theo- 
retical error was computed. Practically, there are some 
other errors that creep into such a system that will 
cause inaccuracy as well as a certain amount of hunt- 
ing or oversensitivity in the chart record. These are: 

1. Nonuniform backlash in gear trains driving the 
driers. 

2. Lack of exact mechanical relationships of the 
component parts of the paper machine. To obtain 
a rigorous accuracy of 0.1 f.p.m. at 1000 f.p.m., the 
drier diameter would have to be in the order of 60 in. 
This is a condition which undoubtedly does not exist. 

3. During the life of a wire, there will be a certain 
amount of reduction in thickness which will influence 
the absolute accuracy of the system. The same may 
be said about carrier felts in the wet end press sec- 
tions. 

4. The use of too small a number of pulses in the 
counting period will detect many mechanical imper- 
fections in the paper machine. The forementioned 
10,000 pulse count period, which takes approximately 
1.2 sec. at 1000 f.p.m., represents such a condition. 
When operating on this highly sensitive base, hunting 
over a band of about 2 f.p.m. occurs. Because of this, 
the 100,000 pulse base is used exclusively. 

Add the above practical considerations together and 
the result is a random hunting motion over approx- 
imately a1 f.p.m. band. Actually this is no handicap, 
as during visual examination of the chart, one sees 
the average of the print out and can easily tell when 
the record is changing +1/, f.p.m. All chart records 
submitted for examination (Figs. 7-10) are 0 to 5% of 
couch speed equal to full scale. 


CONCLUSIONS 


While there are many conclusions that can be drawn 
from this project, perhaps the more significant ones 


~ can be summarized as follows: 


1. From a practical standpoint the system has met 
our accuracy requirements. 

2. During its 14/2 years of operation it has been well 
accepted by operating personnel as a tool to help 
them do a better job. This is somewhat substantiated 
by a recent request to have slave EPUT meters in- 
stalled on the calender stack and reel. 

3. Reliability is good and frequency of repair has 
been reasonable. 

4. It is believed the system has more than met the 
conditions which were used to justify its installation. 
In a mill, where continual growth and expansion are 
occurring, it is difficult to look back and say that a 
particular project such as this has contributed greatly 
to production capacity. However, management feels 
that this is an operating tool which has helped sub- 
stantially in our continual growth pattern. 
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A Method to Determine the Degree of Wet Rub Resistance 


F. R. ADAMS 


Wet-rub resistance is a paper characteristic which has been 
of interest to the industry for many years; but which has 
been limited in its significance by the highly subjective 
methods used in its determination. This Paper covers the 
conception and development of a wet-rub test which is 
entirely objective in nature, highly reproducible, and not 
limited by the paper coating base. By determining the 
degree of wet-rub resistance it is possible not only to sepa- 
rate the ‘“‘blacks’’ from the ‘“‘whites,”” but also to arrange 
the ‘“‘grays’’ in sequential order. The simplicity of this 
test lends itself to routine control functions as well as the 
developmental uses indicated by its precision. 


IN PAST years, papers offered to the printing 
trade had either a high degree of wet-rub resistance or 
no resistance—a black or white proposition. With the 
growth of offset development, the printer and the paper- 
maker have discovered that a sheet possessing only a 
limited amount of wet-rub resistance is desirable in 
many applications. To meet the demand for these 
special-property papers, much work has been done 
developing waterproofing latices and resins, and study- 
ing the problem of making wet-rub resistant starches. 

With this interest in wet-rub properties, it has become 
increasingly desirable to know the precise ability of a 
coated sheet to resist destruction under combined condi- 
tions of moisture and abrasion and thus to be able to 
differentiate between wet rub and wet pick. In the 
past, this property has been measured more or less 
subjectively by placing a spot of water on the sheet in 
question, puddling it with the finger and arriving at a 
personalized decision. Another variation calls for a 
spot of water being placed on the sheet and the finger 
placed in the water and drawn across the sheet onto a 
black paper placed underneath and to the side; this 
rub being repeated a specified number of times. The 
black papers are then dried and the relative brightness 
of the spot of coating removed is taken as the measure of 
wet-rub resistance. The obvious sources of variation 
and error in this type of evaluation have led to the pro- 
duction of the various mechanical-arm types of wet-rub 
testers. These have taken numerous forms, subjeeted 
the sample to various actions, and rubbed it with every- 
thing from felt to corundum. Most of this equipment 
still has a built-in subjective factor in that the tester 
must decide the moment of the end point, or make com- 
parisons with standards. Recently, a colorimetric 
method has been devised, based on the starch-iodine 
reaction which by the very nature of its indicator is 
rather limited in application. 

Specifically, this paper relates to the conception and 
development of the equipment and procedures for ob- 
taining measures of wet-rub resistance which are ob- 
jective in nature and do not depend on total destruction 
of the coating layer for an end-point. In addition, this 
test gives reproducible measurements of the degree of 
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wet-rub resistance, making it possible not only to 
separate the “blacks” from the “whites,” but also to 
arrange the “grays” in sequential order. This equip- 
ment was fabricated originally for an investigation of 
surface tension reduction of press dampening fluids 
which was an extension of the work published by Bitter 
(Tappi 41, No. 8: 433 (1958)). 

The central piece of equipment for this testing method 
(Fig. 1) consists basically of a rubber-covered roll 
running partially submerged in a pan of sample water. 
On this rides a movable steel roll upon which the sample 
to be tested is mounted with double-sided cellulose tape 
(Scotch no. 665). At this time any excess is trimmed 
off so that an essentially unbroken band of sample ex- 
tends around the face of the roll (test area is 7.0686 Sq. 
in.). After subjecting the mounted strip to a specified 
amount of wet abrasion, the water in the sample pan is 
filtered through a previously tared Whatman no. 42 
filter paper, evaporated to dryness and reweighed to the 
nearest 0.1 mg. The gain in weight due to coating 
removed is then apparent and is taken as a measure of 
wet-rub resistance. The filter paper weight-gain may 
vary from zero for a totally wet-rub resistant sheet to a 
figure equaling the total coating weight for the sample 
in the case of some coated papers for letterpress printing 
applications. 

In the early work with this apparatus, the sample 
water containing the abraded coating was decanted into 
a previously tared dish and evaporated to dryness be- 
fore reweighing to determine the amount of coating re- 
moved. While theoretically this method is the most 
accurate, practically, it is also the most time consuming. 
When the change to the filter paper method was pro- 
posed, it was thought that the accuracy would suffer 
due to losses of dissolved materials and fines through 
the pores. Actually, closely controlled comparisons 
showed no significant differences in the results obtained. 

In order to determine the degree of precision of the 
results obtained in the early phases of the test develop- 
ment, eight papers were selected for complete analysis. 


. 45-lb. Letterpress 

60-lb. Letterpress 

60-lb. Double-coated letterpress 
70-lb. Double-coated offset 
55-lb. Semioffset A 

55-lb. Semioffset B 

55-lb. Label 

55-lb. Offset label 


COR Oe OU EC OD 


The samples were intentionally chosen to be of well- 
aged production, so that adhesive aging effects would 
not alter the results significantly. Four sheets were 
taken at random from the sample and one 3/,-in. strip 
cut from each sheet. These strips were then mounted 
on the steel wheel and given a 10-sec. wet-rub at 208. 
r.p.m. The 30-cc., distilled, sample water was then 
decanted into the filter paper’and a 20-cc. pan rinse 
added. After filtering, the papers were quick-dried 
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Fig. 1 


under an infrared heat lamp and placed in the weighing 
oven for conditioning before weighing. It was found 
necessary to take this precaution since the weight dif- 
ferential on some samples was quite small. The results 
obtained were then plotted in a log book, and daily 
average and range of readings noted as well as the tem- 
perature, relative humidity, and water pH. 

This procedure was repeated for nine days, so that 36 
tests were performed on each sample. The data thus 
collected were analyzed and plotted in a number of dif- 
ferent combinations to check the overall precision and 
to determine if correlations existed. 

Table I contains data from the series with samples 
lumped together by general classification, while Table 
II is based on the same raw data but is split out as mdi- 
vidual samples. These tables show a trend which can 
be simply stated: the greater the weight of coating 
removed, the greater the variation in the individual 
readings. Figure 2 is a plot of the data from Table II, 
and shows the type of relationship derived. 

Going back to the raw data and assembling a cumu- 
lative frequency table for the daily range above and 
below X of all samples tested, the resultant curve (Fig. 
3) was almost a textbook example of the superimposi- 
tion of two curves. The range data were then split into 
letterpress and offset grades (Fig. 4). The dissimilarity 
between the shape of the curve for letterpress and offset 
sheets led to the plot of the range for each individual 
sample (Fig. 5). The family of curves derived indica- 
ted quite graphically the basic differences of the test 
samples and show a strong family relationship among 
the sheets of similar base. 

Since all testing had been done in uncontrolled tem- 
perature and humidity conditions, the amount of coat- 
ing removed was plotted as a function of relative 
humidity, as shown in Fig. 6. As might be expected 
the only group of papers to show sensitivity to high 
humidity were the letterpress papers (A), the semioffset 
(B) and true offset (C) papers remaining unaffected. 

Sample range was also plotted against relative 
humidity (Fig. 7). Again as would be expected the 


Table I 
Within, % 
Classification oR thee 2a 3a x 
All samples 0.0020 83.8 95.0 98.8 0.0101 
Letterpress 0.0024 59.3 96 . 4 100 0.0237 
All offset 0.0010 82.3 100 100 0.0019 
Semioffset 0.0011 83.5 100 100 0.0033 
True offset 0.0008 44.5 96.3 100 0.0010 
924 


letterpress sheets (A) show an increased range as 
humidity goes up. The true offset papers (C) remain 
unaffected, whereas the semioffset papers (B) show a 
slight rise. It is significant, however, that although the 
readings became more varied, the average remains the 
same. 

The coating removed may appear in several forms in 
the sample water. First, and most common, is a milky 
suspension resulting from the separation of more or 


3 


A SAMPLE 
Fig. 3 


less individual pigment particles, and their associated 
adhesive, from the coating layer. Some coatings sepa- 
rate in larger particles and are classified for convenience 
as flakes or plates. Flaking refers to the separation of 
coating in easily visible bits which are suspended in 
clear sample water. Plating is relatively rare and is 
characterized by wholesale separation of the coating 
layer as gross masses. Although these three classes are 
defined as separate conditions, there are coatings which 
give every possible combination, especially in the area 
between milking and flaking. It is because of these 
various types of coating removal that visual comparison 


Table IT 
Sample es 

no. Class Gs oR 

1 Letterpress 0.0187 0.0017 
2 Letterpress 0.0262 0.0020 
3 Letterpress 0.0262 0.0025 
4 True offset 0.0012 0.0007 
5 Semioffset 0.0032 0.0011 
6 Semioffset 0.0033 0.0012 
a Label 0.0010 0.0008 
8 Offset label 0.0007 0.0007 
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OFFSET LETTERPRESS 


Fig. 4 


with known suspensions is not practical as a method of 
rapid evaluation. 

At this time a second series of tests was run using a 
number of basis weights of the same grades of paper. 
The data from this series was plotted in two ways. 
The plot of test range as a function of basis weight shows 
no particular correlation one way or another. When 
the data are plotted so that coating removed becomes a 
function of basis weight (Fig. 8) rather significantly the 
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data divide themselves into distinct categories. The 
letterpress papers (A) show an increase, the offset 
papers (C) remain basically constant throughout the 
weight range tested, and the semioffsets (B) fall in 
between. 

To add to the understanding of the principles in- 
volved in this test, a number of letterpress and offset 
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sheets were tested under identical conditions except for 
the variation of wet-rub time. When weight removed 
was plotted as a function of time for the letterpress 
sheets (Fig. 9-A) a curvilinear relationship evolved, 
whereas the semioffset papers (Fig. 9-B) again produced 
a straight-line function. The true offset sheets (Fig. 
9-C) also show a straight-line relationship between 
weight removed and time, but they differ from the 
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semioffsets in that they have an initial period of total 
resistance which shifts the origin of the curve to the 
right. Certain sheets will produce a line with a break 
point resulting from a shift in the type of coating re- 
moval: from milking to flaking. 

As the machine was originally designed, the coating 
removed was great enough in all samples that 10-sec. 
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wet-rub was taken as the standard time. Also, the 
weight of the upper steel roll was great enough to pro- 
vide an adequate nip load. The effect of increasing the 
nip pressure was studied briefly to become familiar 
with the type of variation to be encountered. Figure 10 
illustrates the load-weight gain relationship for one 
particular grade of letterpress paper, and is typical. 


MG. 


WT. REMOVED, 


1000 1500 
ARM LOAD, GM. 
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One major source of error in the reciprocating-arm 
type of testers is the change in test results due to the 
change of the surface of the rubbing element. This 
necessitates frequent resurfacing or standardization of 
the test apparatus. To check what effect prolonged 
usage of the rubber roll had on test results, duplicate 
rolls were produced. One was used on all preliminary 
investigations and the number of actual tests noted. 
When over 2000 tests had been run on the original rubber 
roll, a special set of strips was run on this roll and a dupli- 
cate set run on its virgin twin. Results showed no 
significant difference between the action of the two 
rolls, which indicates that the constant flushing of the 
sample water stops any tendency of the roll to fill up 
and glaze over. 

Numerous tests were performed on offset production 
of one mill, testing on the day the paper was made and 
continuing until the results stabilized (Fig. 11). In 
this way the curing cycle of the adhesive was observed 
as well as the final wet-rub value for that particular 
offset grade. 


SUMMARY 


_ Confining the conclusions to offset papers as a class, 
since this is the logical field of interest: 


1. The lower the wet-rub value, the lower the var- 
iability. 

2. Hach adhesive base tends to give a particular fre- 
quency, distribution curve. 

3. Wet-rub value is not affected by relative hu- 
midity. 

4. Semioffset papers show no increase in range with 
increase in humidity. 

5. True offset papers show no increase in range with 
humidity. 

6. _ wet-rub value of true offset paper is not affected 
by basis weight. 

7. Wet-rub value increased with time of wet rub. 

8. Wet-rub value increases directly with nip load. 

9. Curing cycle can be determined by repeated tests. 
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With the above test series results at hand, and the 
test conditions as specified, the papers tested to date 
fall into two distinct categories. The first comprises 
the offset and semioffset papers; the second, the letter- 
press grades. The offset papers will show a filter paper 
gain from 0 to 15 mg. with the majority showing 10 or 
less. The full offsets will usually fall in the 0- to 2-mg. 
range, and the semioffset cover the remainder. The 
letterpress sheets run from 16 mg. up to a figure equal- 
ing the total coating weight on some strips. 


MG. 


WT. REMOVED, 


20 


10 15 
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Fig. 11 


In cutting the strips for testing, it has been found to 
be immaterial whether they are cut in the machine or 
cross direction. Sets of strips cut in each direction will 
give essentially identical mean values. However, strips 


Table III 

Competitive sheets ke Rt 
1. Semioffset A 8.6 Die, 
2. | Letterpress A ono 4.4 
3. Letterpress B 2256 6.3 
4. Letterpress C 13.5 5.2 
5. Offset C 1.6 1.9 
6. Semioffset D 3.0 2).3 
7. Offset D 228 2.3 
8. Offset E 1A: 1h Sf 


cut in the cross direction will usually have a smaller 
range than those cut in the machine direction, e.g., 
strips from a sample of 55-Ib semi-offset gave the follow- 
ing: 
X Machine... 0.0103 g. Raachine ... +0.0027 g. 
Xcross--. 0.0101 g. Roross ... +0.0012 g. 


For this reason, the preferred strip orientation is in 
the cross-direction. 

A group of competitive sheets was tested to give the 
test a broader base and the data assembled in Table III. 
It will be noted that the wet-rub value for these samples 
fall in the proper category, but the range is generally 
higher than for the in-mill samples. This is undoubtedly 
due to the amount of handling these sheets received 
prior to testing. 

From the data thus collected, it is concluded that 
this test method gives information with a reasonable 
precision and accuracy unobtainable by any other 
method known at the present time. As such, this test 
should fill a basic need for several segments of the indus- 
try: 
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1. The manufacturer of offset papers: To know that his prod- 
uct is consistently uniform. 

2. The printer: To help differentiate between paper and press 
problems. 

3. The research organization: As an aid in formulating coat- 
ings for optimum balances. 

4, The supplier: As a test to aid in their continuing develop- 
ment of new products for the paper industry. 


With the above facts and data at our disposal, we 
feel that this testing procedure can be of value in a 
wide and varied field of application. 


Deresination of Sulfite Pulps 


D. O°MEARA and R. 


The deresination of calcitum-base sulfite pulps from a mix- 
ture of northern British Columbia coniferous woods has 
been studied. By adding surfactants during caustic ex- 
traction, the resin level can be controlled down to 0.05%. 
Ether-linked nonionics have been found to be the most 
effective class of compound. Homologous series of poly- 
oxyethylated adducts of tridecanol, nonyl-, dodecyl-, and 
dinonyl phenols haye been examined over a:wide range of 
ethylene oxide content. It was found that deresination 
efficiency is influenced by both the reaction conditions 
and the structure of the surfactant. Each hydrophobic 
base gave a characteristic deresination efficiency related 
to molecular size. The efficiency was greatest at a com- 
mon ethylene oxide content of 68-76% by weight, depend- 
ing on extraction temperature. The ultimate resin level 
further depends on caustic addition, reaction tempera- 
ture, and amount of surfactant used. Cottonwood be- 
haves differently in deresination. Wood seasoning and 
caustic strength have a pronounced effect on the final 
resin content. Surfactant addition was much less effec- 
tive than with coniferous pulps, and a lower ethylene 
oxide content (65%) gave best results. Deresination is a 
rapid process at all temperatures, thus saponification 
is not a significant factor. Resin soaps formed by caustic 
disperse the resin which is then emulsified and suspended 
by surfactant. 


THREE species of northern British Columbia 
coniferous woods contain from 1.5 to 2.0% of resin 
measured as alcohol-benzene solubles. (Spruce—Picea 
sitchensis, 1.98%; hemlock—Tsuga heterophylla, 1.66%; 
balsam—A bies amabilis, 1.41% on moisture-free wood, 
are typical values). Cottonwood—Populus  tricho- 
carpa var. hastata—a hardwood, contains 2.17% ex- 
tractives when fresh. All four species, in varying 
proportions, are used in our Prince Rupert mill for the 
preparation of dissolving grade, high alpha-cellulose 
pulps. 

In the preparation of paper pulp it may be satis- 
factory if the resin is merely dispersed among the fibers. 
However, in the case of dissolving pulps it is essential 
that the resin content be reduced to controlled low 
levels. This is necessary because of the deleterious 
effect of uncontrolled amounts of resin on acetate and 
viscose properties. a 

Rapson (1) and Mutton (2) have reviewed the various 
methods that have been proposed for the removal of 
resin. Of these the most effective are the following ; 
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with Nonionic Surfactants 


Seasoning of wood or chips before cooking; this is especially 
effective with hardwoods. 

Removal of elemental fines from raw stock. 

The use of oxidizing agents, e.g., chlorine dioxide in place of 
chlorine for delignification. 

The use of a caustic extraction stage. 

The addition of a surfactant/emulsifier to the caustic extrac- 
tion stage. 


Figure 1 shows the normal pattern of resin removal 
during sulfite cooking and subsequent purification of a 
coniferous and a hardwood pulp. It can be seen that 
with the coniferous wood some 80% of the resin is re- 
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fig. 1. Resin levels through pulp purification stages 


moved in cooking so that the raw pulp has a resin con- 
tent of about 0.6 to 0.7%. About 90% of this residual 
resin can be removed in subsequent processing. Virtu- 
ally all this deresination is accomplished in the caustic 
extraction stage. Chlorination and bleaching make 
relatively little contribution. It is clear from Fig. 1 
that very low resin levels can only be attained by the 
addition of surfactant. The deresination of the hard- 
wood and cottonwood follow the same general pattern. 
It is the controlled removal of resin in the caustic ex- 
traction stage that forms the subject of this-paper. 
The application of surface active agents in cooking, 
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chlorination, and bleaching of sulfite pulps does confer 
certain benefits. Thus in all these stages surfactants 
aid mixing, improve penetration, and generally pro- 
mote more uniform reaction. However, there is little 
effect on resin removal owing to the unfavorable en- 
vironment and the relatively low temperatures normally 
employed. The same general considerations apply to 
the use of surfactants in cold caustic extraction where the 
high caustic concentration results in “salting out” 
of most wetting agents. 
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Fig. 2. Effect of surfactant type on deresination during 
6% caustic extraction at 140°C. 


Maximum deresination efficiency occurs when sur- 
factants are applied in a hot caustic-extraction stage. 
Karly additives to a caustic extraction stage for the 
purpose of lowering pulp resin content included sul- 
fonated castor oil, turkey red oil, fatty-acid soaps, 
complex phosphates, and combinations of soap and 
phosphates. The use of surface active agents was dis- 
closed in a patent issued to Rapson and Wayman (3) 
and subsequently formed the subject of a paper by 
Rapson (7). Rapson reviewed briefly a number of 
additives and detergent builders and concluded that 
the most effective deresinating agents were nonionic 
surfactants. We have examined other classes of sur- 
factant, but found them to be uniformly inferior under 
hot caustic conditions either because of reduced activity 
or because of chemical instability, e.g., ester-linked 
nonionics. Typical examples of the principal classes 
are shown in Fig. 2. While most compounds will 
cause some reduction in pulp resin only the ether-linked 
nonionics are capable of giving the low levels necessary 
for a dissolving-grade pulp at an economic rate of addi- 
tion. 

The object of the present work was to determine the 
structural factors and reaction conditions controlling 
the efficiency of ether-linked nonionic surfactants in 
deresination of coniferous and hardwood sulfite pulps. 


EXPERIMENTAL 


Mill chlorinated calcium-base sulfite pulps were used 
in these studies. The coniferous pulp was prepared 
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from a mixture of three species of northern British 
Columbia woods (T'suga heterophylla 60%, Picea sitchen- 
sis 20%, and Abies amabilis 15%, containing 1.5 to 2.0% 
alcohol-benzene solubles.) A hardwood pulp from cot- 
tonwood (Populus trichocarpa var. hastata containing 
2.2% resin) was also used. Typical properties of 
chlorinated pulps were: viscosity (1% cupriethylene- 
diamine), 200 to 300 cp.; K. no. (25 ml.), 1 to 1.5: al- 
cohol-benzene solubles, 0.6 to 0.7%. Caustic extrac- 
tions were carried out on a pilot-plant scale using 50 to 
100 g. ovendry (O.D.) batches directly heated in an 
autoclave. The conditions, except as indicated in the 
text, were: 10% O.D. consistency, 20 min. at 140°C., 
6% caustic on pulp. 


DERESINATION OF PULPS 


Hydrophobic-Hydrophilic Balance 


Nonionic surfactants are unusual because the hy- 
drophobic-hydrophilic balance can be adjusted to give 
compounds of widely different solubility and perform- 
ance characteristics. This can be done by changing 
the length of the polyoxyethylene chain. 

It is known that deresination efficiency varies 
between nonionic surfactant compounds in a homolo- 
gous series, depending on the amount of ethylene oxide 
condensed with the base. This is further demonstrated 
in Figs. 3 and 4 where deresination performance with 
dinonyl- and nony! phenol-based series are shown. At 
any surfactant addition level, residual pulp resin may be 
reduced by as much as half by selecting the proper 
composition within the series. Similar data on two 
other series of compounds are given in Table I. 

Rapson (1) has reported that optimum deresination 
occurs when the hydrophobic-hydrophilic balance is 
adjusted to the particular base used. He found this 
optimum between 57.5 and 70% ethylene oxide con- 
tent, depending on whether cashew-nut oil, tall oil, 
nonyl phenol, or rosin condensates were used. 

We have studied polyoxyethylene condensates of 
four bases (tridecanol, nonyl phenol, dodecyl phenol, 
and dinonyl phenol) in the removal of resin from conif- 
erous pulps. These compounds represented a range 
of ethylene oxide content from 61 to 85%. As is 
demonstrated in Table I and Figs. 3 and 4, optimum 
deresination occurred at the same approximate level of 
ethylene oxide content (72 to 76%) with all bases stud- 
ied under the same treatment conditions. 

Just as it is possible to vary surfactant properties by 
changing the length of the hydrophilic polyether chain, 
properties are also altered by using different hydropho- 
bic bases. Thus, maximum performance in resin re- 
moval varies according to base used, as shown in Table 
I where surfactants derived from four bases have been 
investigated over a range of ethylene oxide content and 
addition. The results in Table I were obtained using 
different raw pulps of varying resin content with the 
different bases. These data are equated to a common 
efficiency scale through comparison with a control 
compound run in each series of trials. The control 
compound was arbitrarily assigned a value of 100. 
Other results obtained on a common chlorinated pulp 
are given in Table II. 

The choice of optimum hydrophobic base appears to 
relate to addition level. In general dodecyl- and 
dinonyl phenol bases were better than nonyl phenol 
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It is 


and these three were superior to tridecanol. 
interesting that sensitivity to changes in ethylene oxide 
content are just the reverse of this order. This prob- 
ably reflects molecular weight and solubility character- 
istics. 

Typical results of experiments with compounds 
derived from other hydrophobic bases are shown in 
Table III. Ethylene oxide contents were between 
70 and 80%. Again relative efficiency figures were ob- 


Deresination efficiency increases with hydrocarbon 


chain length and also with the molecular weight. 
This is shown by both the alkyl phenol series—octyl 
to dodecyl— and again for the decanol—hexadecanol 
series. It is evident that octadecanol (Cys) is inferior 
to dodecanol (Cy). However oleyl alcohol (Cys), 
which contains a double bond, is highly efficient— 
the double bond presumably reducing the effective chain 
length to that of about Cis. The straight-chain 
dodecanol (Cy) is superior to the branched-chain 
tridecanol (C3). Thus, with compounds based on 
aliphatic alcohols, efficiency is influenced both by chain 


| tained through comparison with a control compound. 


| Table I. Effect of Ethylene Oxide Content with Different Nonionic Bases at 140°C. 
Per Cent Alcohol-Benzene Solubles 
Base —Tridecanol Nonyl phenol Dodecyl phenol Dinonyl phenol — 
Addition level, % — ORL 0.3 0.6 130: Ov1 0.3 0.6 LO) Ost 0.3 0.6 1.0 Onn 0.3 0.6 L220) 

Ethylene 

oxide, 
9) 
61 OPS38e OEo2) On23— One ‘ ee ae ae ae ae ae aa 

63 ae soe eee Bah a Si a. oe 0.30 0.20 0.14 0.09 ~ bet 
64 see ee arate ae 0.36 0.20 0.14. 0.11 aah hie ase ee ie ne ie Sef 
66 ae oF dee Rs 0.30 0.19 0.14 0.09 Omar Wai Waiks- Ons 0°35 0.25 0.24 0.21 
67 oe eee OL LS eOal0: -s oe Nye ao , ee ie ey 7A 7a a Was ae 
69 ee Ae hae: es O529 BOSS a0. 10207 OeAxa, Oy ily Wcils} O1e 
70 aa ae ane wee 0.24 0.14 0.13 0.09 
72 ae ee ao 5 nee x Sees ine O22 OT 2 ORLON On08 
73 OFZ 0820) 0, 140707 On2om Onlin Onlb2=Ok0G Boe : Fie: us a ab ise a. 
74 he seid we rere nace as ee ee: ae ae om ae OFZ OMS OR 0709 
75 oe ea: sie viel ae ee nae oe O74) Oeh O07 WO > nee mee one: 
76 uy ae le mae 0.24 0.20 0.13 0.08 See Sieh ake ae sh 

77 O25 Oss 0F12) 0206 nee ae meee an OF 23025 OF 070205 

78 pan: aa Ae beh 0.26 0.20 0.14 0.08 ee ce se ee = 
79 aie anh at} ei Ane: ae at ae 0.24 0.20 0.16 0.14 
80 O27 Wl) Opies Weve OFZ 7 0E225 0715 0309 Aer 

82 0.29 0.21 0.14 0.09 ort she Se, i 

85 0.30 0.26 0.16 0.14 ae ae aes nes 

Nony] Phenol Control 
66 O28 Oily On Osvr 0.30 0.19 0.14 0.09 OR2om Ona OF 10 0207 0.31 0.16 0.12 0.08 
Relative Efficiency, % 

65 80 65 60 60 90 100 100 90 90 70 75 85 80 55 AQ Aygxtes 
70 90 75 80 85 HORS SO L255 110 90 100 105 125 115 100 #&«90 
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Table II. Comparison of Hydrophobic Bases with 
Optimum Ethylene Oxide Content 


Base compd. addn. 


level, Yo —> 0 0.1 0.8 0.6 1.0 
£.O.,® 
Base compd. % ——_——_ A-Ba Solubles at 140°C. 
Nony! phenol os O88 O27 “Ole Oz 0.0% 
(control) 
Tridecanol He O825 OMS aa On Zee OROS 
Dodecyl phenol Go OP Oi O.09 ©. 
Dinony! phenol 72 OM Oth O08 Wor 
Nonyl phenol GomOnSOn OF 290 OMS On one OROS 
(control) 
Tridecanol 77 aks 0.26 0.19 0.14 0.07 
Nonyl phenol 73 : 0.25 16) (ODI +006 


ee: 0 
Relative Efficiency, % 
Tridecanol 77 a 110 95 100 90 
Dodecyl phenol 75 ae 125 120 135 120 
Dinonyl phenol (2 ae 130 155 150 100 


Tridecanol 77 vgs 110 95 105 105 
Nonyl phenol a8 aay 115 115 135 135 


* Alcohol-benzene. 
> Ethylene oxide. 


length and the presence of branching or interfering 
groups in the alkyl chain. The other compounds in 
Table III were all relatively inefficient although their 
cloud points were of the same order as those of highly 
efficient surfactants. This is further indication of the 
importance of the hydrophobic base in pulp deresina- 
tion. 


Level of Addition 


The absolute effect on deresination with varying 
surfactant addition is shown in Figs. 1 and 2, as well 
as Figs. 3 and 4. With the most successful compounds 
it is possible to lower residual resin content in pulp 
from 0.25 to 0.05% by increasing surfactant applica- 


decanol-based compounds. 

Choice of the most efficient hydrophobic base 1s 
also influenced by surfactant addition level as shown 
in Tables I and II. Best performance at 140°C., over 
0.5 to 1.0% addition, occurred with dodecyl- followed 
by nony! phenol, while at 0.1 to 0.5% addition dinonyl 
phenol was superior. Nonyl phenol gave uniformly 
better results than tridecanol. The relative order of 
efficiency for these bases probably changes with tem- 
perature. 


Reaction Conditions 


Caustic is an important component in the deresina- 
tion reaction even when using nonionic surfactants. 
This is shown in Fig. 5 where the use of surfactant 
without caustic gave no resin removal. Further, as 
the level of caustic addition is reduced below 6.0% on 
pulp, the final resin level depends increasingly on the 
amount of caustic as well as on the amount of surfactant 
applied. 

Prolonged retention time is not critical to resin 
removal, as shown in Fig. 6 where time is varied at 
different temperatures with different nonionic surfac- 
tants. In these experiments the desired maximum tem- 
perature was reached as quickly as possible after mixing 
the pulp and reagents. The results show that final 
resin level depends on the temperature used, but at 
each temperature this level is reached within 5 to 10 
min. with coniferous pulps. This is not an important 
consideration in the manufacture of dissolving pulps 
where caustic extraction of lesser carbohydrates occurs 
at a slower rate which sets reaction time beyond that 
required for successful deresination. Conversely, a 
rapid extraction of paper-pulp grades preserves carbo- 


Table II. Properties and Performance of Different Hydrophobic Bases 


Ethylene Cloud Performance 


oxide, point, index at 
Base type Base compound Mol. wt. % ‘ 2Ge 140°C. 
Alkyl phenol Nony] phenol 220 65 56% 100° 
Dinonyl phenol 342 72.9 CUS 145-155 
Dodecy1 phenol 262 76 80.5 140-145 
Nony!] phenol 220 73 80 135 
Octyl phenol 206 68 672 100 
Alkyl] alcohol Oley] alcohol (Cis) 268 We 90 150 
Octadecanol (Tallow) 270 77 85 115 
18 
Dodecanol (C,2) 186 78 88 130 
# pale (Laury] alcohol) 
Branched chain ali- Hexadecanol (Cy¢) 242 78 78.5 115-120 
phatic alcohol Tridecanol (C,;) 200 a 74 100 
: Decanol (Cio) 158 81 86.5 30-40 
Resin alcohol Abiety] alcohol 298 70 70-802 70 
Polyfunctional Ricinoleic acid 299 70 85* YS 
hydroxy acid 
Polypropylene oxide (CsH60 os-s0 1500-1800 40-50 574 30 


2 Cloud points measured in water—other cloud points measured in 5% NaCl. 


b Efficiency in per cent relative to nonyl phenol control with 65% ethylene oxide. 


tion from 0.1 to 1.0%. Over the addition range of 
‘0.5 to 1.0% there is a rapidly diminishing action, and it 
is doubtful if further addition above 1% achieves any 
useful result. 

Level of addition is also shown to affect optimum 
hydrophilic balance as shown in Figs. 3 and 4. For 
each level of addition there is an optimum ethylene 
oxide content. Thus with the nonyl- and dinonyl 
phenol-based series optimum ethylene oxide content 
shifted from 74 to “2% as the amount of surfactant 
added was increased from 0.1 to 1.0% on pulp. This 


effect was not as evident with dodecyl phenol- and tri-: 


‘930 


hydrate yield and pulp strength properties. 

Extraction temperature has a pronounced effect on 
deresination. This is illustrated in Figs. 7 and 8 and 
Table IV. Resin removal passes through a maximum 
as the temperature is raised from 60 to 160°C. This 
maximum changes with the level of surfactant addition 
a with per cent ethylene oxide in the surfactant mole- 
cule. 

The top curve of Fig. 7 shows that with caustic alone 
the residual resin reaches a minimum between 90 and 
100°C. This deresination phenomenon must. result 
from the action of resin soaps formed by the attack of 
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Fig.5. Effect of caustic addition on deresination at 140°C. 


2 
Pulp 


caustic on acid resin constituents. When a nonionic 
surfactant is added, the resin level is reduced at all 
temperatures, and the temperature of lowest residual 
resin changes. The position of the minimum depends 
both on the amount of surfactant used and its ethylene 
oxide content. Furthermore, for any given level of 
surfactant addition the optimum ethylene oxide con- 
tent depends on the temperature used. 

This important interaction between optimum ethyl- 
ene oxide content and temperature stems basically from 
the inverse solubility of the polyethylene oxide chain. 
As the temperature approaches and exceeds the cloud 
point the emulsifying and suspending power of the 
surfactant, and hence deresination, pass through a 
maximum. As the temperature is raised a higher ethyl- 
ene oxide content 1s necessary to maintain solubility. 
Varying temperature from 60 to 160°C. requires as 
much as 8% adjustment in ethylene oxide content of 
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Fig. 6. Effect of time on deresination in 6% caustic ex- 
traction when applying 0.5% surfactant on cottonwood, 
and 0.39% on coniferous pulp yp 
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Fig.7. Effect of temperature on deresination in 6% caus- 
tic extraction 


the surfactant to achieve optimum results. It is 
evident that the lowest level of residual resin for the 
nonyl phenol series is obtained between 90 and 120°C., 
depending on level of application. 


Wood Species 


The discussion so far has centered on deresination of 
coniferous pulps which behave in a reasonably uniform 
way. Deresination of calcium-base sulfite pulp made 
from cottonwood (Populus trichocarpa var. hastata) 
was also examined and found to be variable depending 
on the amount of wood seasoning that had occurred. 
The seasoning effect is demonstrated in Fig. 9 where 
fresh and partially seasoned cottonwood are compared 
to a coniferous mix when treated with nonyl phenol- 
based surfactants. The ‘fresh’ cottonwood pulp 
was cooked within 3 to 4 days of cutting. It is clear 
that with this pulp the final resin level was high and 
was independent of ethylene oxide content in the surfac- 
tant. Variation in results probably reflects experimen- 
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Table IV. Effect of Caustic Extraction Temperature on 
Deresination 


Per Cent Alcohol-Benzene Solubles with 0.1 and 0.5% 
Polyoxyethylated Nonyl Phenol Addition 


di ——Treatment temperature, °C.——-————_———_—~ 
oxide, 60 80 100 120 140 160 
% ————————Allcohol-benzene solubles, %—______. 


0.1% Addition 


61 0.37 0.30 0.28 PS ae a 
65.5 0.34 0.29 0.25 0.28 0.29 a 
68 0.34 0.25 0.23 0.26 0.28 0.37 
68.5 0.33 0.25 0.22 0.25 0.26 0.32 
72 0.34 0.26 0.23 0.24 0.25 0.30 
73 0.34 On27 0.24 0.23 0.24 0.28 
76 bo 0.25 0.24 0.24 0.29 
78.5 - ome 0.25 0,25 (0), 3! 
0.5% Addition 
61 0.21 0.16 0.16 : are 6 
65.5 0.19 0.13 O12 0.13 0.16 5 
68 0.18 0.13 0.10 0.09 0.13 0.15 
68.5 0.21 0.15 0.13 0.13 0.10 0.14 
42, 0.24 0.19 Oe ile 0.15 0.13 0.14 
16) 0.25 0.20 0.18 0.16 0.13 0.13 
76 ie 5M 0.20 0.18 0.15 0.14 
78.5 alee 0.20 0.19 0.17 


tal error rather than any differences in processing 
behavior. The “seasoned” cottonwood pulp behaved 
more like a normal coniferous pulp. However, the final 
resin level was higher than with coniferous pulp. The 
optimum ethylene oxide content in the nonyl phenol sur- 
factant series has been established at 65% for these pulps. 
This is lower than with coniferous pulps. <A further 
comparison of overall deresination for cottonwood 
that has been normally seasoned is shown in Fig. 1. 
A fully seasoned wood, however, gives pulp resin levels 
equivalent to those obtained with coniferous pulp. 

Cottonwood pulp responded differently to caustic 
addition, as shown in Tig. 5. The plateau occurring 
between 3 and 9% caustic must result from some quali- 
tative difference in hardwood resin. The change in 
behavior between 9 and 15% caustic is probably due 
to saponification of ester constituents which are much 
higher than in softwood pulps (2). 

In relation to reaction time the cottonwood pulp 
behaved like the coniferous pulps, but resin removal 
was more time dependent, reflecting the higher initial 
resin content and the greater proportion of esters in 
hardwood resin. Further, the final resin content rose 
if treatment was prolonged. This is probably owing to 
the redeposition of emulsified resin; redeposition is a 
well-known factor in detergency and soil removal (4). 

Although the final resin level of cottonwood pulps 
is affected by extraction temperature, caustic addition, 
percentage ethylene oxide, and surfactant base it cannot 
be reduced to a level comparable to that of normal 
softwood pulp except by special treatments, e.g., 
extensive wood seasoning, deflouring, or replacement of 
chlorine by chlorine dioxide in the chlorination stage 
(1, 6). 


MECHANISM OF DERESINATION 


Successful pulp deresination results from the proper 
control of a number of factors. The process is essen- 
tially similar to that of soil removal and detergency. 
It may be divided into three significant stages: 


Wetting of the fiber and resin to aid penetration by the alkali 
and surfactant. 


Subdivision of the resin aggregate, freeing resin particles from 
the fiber and dispersing these in solution, and 
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Fig. 9. Effect of ethylene oxide content on deresination of 
cottonwood in 6% caustic extraction at 140°C, 


Dissolving or stabilizing the dispersed resin particles in such 
a way that they will not redeposit on the fiber. 


The active agencies in these three phases are nonionic 
surfactant, heat, caustic and resin soaps formed by caus- 
tic attack on the resin. 

Nonionic surfactants are excellent wetting agents 
and emulsifiers, good dispersants, and suspending or 
stabilizing agents. The surfactant aids each stage of 
the process by improving the wetting, and reducing 
the mechanical or thermal energy necessary to break 
the resin-to-resin, and resin-to-fiber bonds. Further, 
it promotes dispersion, emulsification, and stabilizes the 
resulting suspension. The resin soaps formed as 
above also assist in these processes. 

Heat is important to deresination. Increased tem- 
perature weakens the absorptive bonds between 
resin and cellulose and lowers the resin viscosity, thus 
increasing its mobility through the fiber and reducing 
its resistance to shear during dispersion. The high 
temperature also provides part of the energy necessary 
to separate the resin from the fiber and disperse it, 
while accelerating its saponification. The minimum 
in the curve of residual resin versus temperature, Fig. 
7, is the resultant of two opposing effects. As the 
temperature increases, the thermal energy and dis- 
persive action increase, aiding resin removal, but the 
solubility, emulsifying and suspending power of the 
surfactant falls away beyond the cloud point tempera- 
ture. As shown in Fig. 8 this minimum moves to 
higher temperatures as the per cent ethylene oxide in- 
creases. 

The importance of caustic to resin removal is shown 
by the relatively poor performance of the surfactant 
alone (Fig. 5). The primary process in the first phase 
is attack on-the resin by the caustic with the forma- 
tion of resin soaps in situ. The free acid constituents 
are dissolved and the nascent soap formed is particularly 
effective in giving dispersion. This same action is 
utilized in a number of washing processes because of 
the superior detergency which results (5). Resin 
soaps account, in part, for the fact that pulp deresina- 
tion is a rapid process, the rate of which is independent 
of temperature. 


Vol. 43, No. 11 November 1960 Tappi 


After the initial caustic attack on resin acids, the 
active processes are probably mechanical and thermal 
dispersion of esters and unsaponifiable components, 
plus emulsification of these by the nonionic surfactant. 
Saponification of the esters does not appear to be a sig- 
nificant factor in deresination, since under heteroge- 
neous conditions this is a relatively slow process (6) F 


the rate of which is temperature dependent (7). Figure . 


6 clearly indicates that resin removal is complete after 
a short time at temperature, and that the rate is inde- 
pendent of the temperature. However, once the resin 
is in suspension, saponification may proceed under 
very favorable conditions and this will aid in prevent- 
ing redeposition. The importance of emulsification to 
the process is demonstrated by the fact that the most 
efficient class of surfactants for pulp resin removal is 
that with the greatest emulsifying power. Similar 
materials with good detergency and wetting ability 
such as the polypropylene oxide-polyethylene oxide 
types, are very much inferior (Table III). 

This proposed mechanism highlights the role of resin 
soaps in deresination. Local soap formation pro- 
motes rapid and efficient dispersion. These soaps, as 
anionic surfactants, also aid in the dispersion and 
penetration process. This indicates why anionic sur- 
factants as a class are not efficient deresinating agents 
since their effect is additive to that of about 0.3 to 
0.5% of anionic soap already present, i.e., the response 
per unit addition is very much lower above this range. 
A third, less obvious contribution of the resin soaps is 
in raising the high temperature solubility and suspend- 
ing power of the nonionic surfactant. The normal 
extraction temperature is well above the cloud point for 
the surfactant, particularly in the presence of caustic 
which depresses the solubility. Anionic surfactants 
raise the cloud point and improve the solubility of non- 
ionics at high temperatures. Sodium oleate, which is a 
major constituent of resin soap, is also an excellent sus- 
pending agent thus helping to minimize redeposition. 

The movement of optimum ethylene oxide content 
to lower values as the addition level increases (Figs. 3 
and 4) is further evidence that the resin soaps are one 
of the active components in the deresination system. 
This shift is due to the proportionately greater effect 
of the resin soaps at low addition levels. Further, 
sodium oleate and the other components are low-titer 
soaps which give maximum detergency at low tempera- 
tures. Thus with low levels of surfactant addition a 
higher ethylene oxide content is necessary to get the 
proper balance for the extraction temperature. At 
higher levels the surfactant predominates and a lower 
per cent ethylene oxide is required. This is further 
shown in Fig. 7 where low levels of surfactant addition 
across a broad temperature range yield curves that have 
both a minimum and a point of inflection. This indi- 
cates that the final resin level results from the inde- 
pendent action of both the resin soaps and the added 
surfactant. When more surfactant is added, however, 
the effect of the resin soaps is obscured and the curve 
has only one minimum. 


CONCLUSIONS 
Factors governing use of surfactants in hot caustic 
extraction for reduction of pulp resin were studied. 
Performance of various classes of reagents were ex- 
amined in relation to their structures in order to de- 
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termine optimum surfactant composition for use under 
a variety of process conditions. Confirming earlier 
findings, it has been shown that differences exist in 
the behavior of coniferous and cottonwood pulps. 
Further, for any nonionic base material there is an 
optimum ethylene oxide content; the amount of 
resin removed depends on ethylene oxide content and 
on level of addition; and preferred additives are ether- 
linked nonionic surfactants. 

Four hydrophobic base compounds—tridecanol, 
nonyl-, dodecyl-, and dinonyl phenols were examined 
over a range of ethylene oxide content from 60 to 80%. 
In each case it was found that the optimum ethylene 
oxide content was approximately 75% at 140°C., but 
that the absolute resin levels and hence the efficiencies 
of these bases were different. The optimum ethylene 
oxide content for any base is modified both by level 
of addition and temperature. At low levels of addition 
the performance is the resultant of the added surfactant 
and the resin soaps formed by caustic, while at higher 
levels the surfactant predominates and a lower per 
cent ethylene oxide is required. The optimum ethyl- 
ene oxide increases with process temperature, but the 
minimum final resin level was found at temperatures 
between 90 and 120°C. 

Deresination is a rapid process at all temperatures 
between 60 and 160°C. While residual resin levels 
change, the time to attain that level is virtually con- 
stant and independent of temperature. 

A mechanism of deresination in hot caustic extrac- 
tion has been proposed. It is considered that the 
primary process is the formation of resin soaps in situ 
by the action of the caustic on free acid resin com- 
ponents. This breaks up resin aggregates and aids 
the second phase which is dispersion of the remaining 
resin under the action of thermal agitation and the 
emulsifying action of the added surfactant. Saponi- 
fication of resin esters does not appear to be a signifi- 
cant factor in dispersion, but may occur with the emul- 
sified and suspended resin thereby minimizing reprecip- 
itation. 

As is well known, the behavior of hardwood resin 
depends greatly on the degree of seasoning and also 
on preliminary treatments. With cottonwood pulp 
made from nonseasoned wood the final resin level is 
independent of the per cent ethylene oxide in the 
surfactant, but after seasoning a 65% ethylene oxide 
content was found to be optimum. However, residual 
resin in cottonwood pulps that have not received 
special processing is considerably higher than with 
coniferous pulps regardless of the caustic extraction 
conditions. 
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Continuous Pulping of Wheat Straw for Corrugating Media 


T. F. CLARK, J. E. ATCHISON, A. J. ERNST, E. R. GREMLER, and I. A. WOLFF 


Rapid continuous pulping of wheat straw was investigated 
as a technique for the manufacture of corrugating board. 
Variables included chemical concentration, dwell time, 
steam pressure (temperature), and the pulping chemicals 
caustic soda, caustic soda-sodium sulfite, and caustic 
soda-sodium sulfide. For semicommercial-scale pulping 
6% caustic soda, based on straw, 75 p.s.i. steam (160°C.), 
and 8 min. dwell-time were used. The refined straw pulp 
was used alone and in a blend with boxshop clippings to 
make 9-point boards on a fourdrinier machine. The 
boards were fluted, combined, and fabricated into shipping 
containers in a commercial plant. Component materials 
and test boxes were evaluated with the cooperation of 
manufacturers of straw corrugating. The wheat straw 
pulp prepared under continuous conditions proved satis- 
factory for the production of corrugating medium. 


AUTOMATION and continuous processing are 
essential to the success of many industrial operations, 
largely by contributing to economy and to sustained 
production of uniform quality. Manufacture of corru- 
gating media from wheat straw is no exception. If 
wheat straw is to continue as a raw material for the 
production of 9-point board in the United States, means 
must be developed to improve the economic position 
of straw among the cellulosic fibrous raw materials. 
That wheat straw makes quality corrugating media 
is undisputed; however, a variety of factors, largely 
economic, has resulted in decreased use of wheat straw 
for pulping. These factors include farming practices, 
distance of existing pulp mills from straw sources, straw 
storage, and obsolescence of processing operations 
through the pulping stage. Continuous pulping with 
lower man-power requirements might compensate for 
some of the apparent disadvantages. 

The discontinuance of straw pulping in small mills, 
the shift from straw to wood or to reclaimed paper and 
containerboard in others, and the failure to refurbish 
strawboard mills emphasize the need for drastic im- 
provements in straw pulping technology. Bale-break- 
ing and straw chopping, charging of digesters, batch 
cooking, and batch refining are operations that might 
profitably be improved. Should any be made contin- 
uous, greater productivity per unit of manpower ex- 
pended might be realized. Normally, continuous 
processing avoids the multiplicity of digesters needed 
in batchwise treatments to keep cylinder and four- 
drinier machines running. In addition, operational 
and maintenance expenses can usually be minimized. 

The concept of continuous pulping of agricultural 
residues is not new. Processes, such as the Celdecor- 
Pomilio, the Huguenot, and the Morley, have been 
used in Europe and elsewhere for several years (1). 
These processes generally are slow; that is, dwell times 
T. F. Cuarx, A. J. Ernst, and I. A. Wourr, Northern Regional Research 
Laboratory, Peoria, Ill. ‘This is a laboratory of the Northern Utilization 
Research and Development Division, Agricultural Research Service, U. S. 
Department of Agriculture.’ J. E. Arcnison, Parsons and Whittemore 


Ine., New York, N. Y., and: E. R. Gremirr, Pandia Divisi ae 
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are long, and pulping is performed at or only slightly 
above atmospheric pressure. The recent trend in the 
United States has been to use higher steam pressure, 
to reduce dwell time, and to shorten pulping periods 
so that productive capacities can be increased. In 
turn, the investment and operating costs per unit of 
pulp produced will be lowered. 

Upon request of the Northern Laboratory continu- 
ous pulping was the major topic on the program of the 
1956 spring meeting of the TAPPI Agricultural Fibers 
Committee. Subsequently, a task group of the Com- 
mittee met to explore possibilities for implementing a 
research program on continuous pulping. These delib- 
erations led to a study of continuous pulping of wheat 
straw and to experimental production of 9-point corru- 
gating media on a semicommercial scale. Portions 
of the program were conducted at the Northern Lab- 
oratory and other portions at the manufacturing and 
fabricating facilities of industrial companies. * 

Before beginning the work on continuous pulping, 
the Northern Laboratory conducted a detailed study 
on 15-min. (exclusive of warmup and blowdown time) 
batchwise pulping of wheat straw with caustic soda 
(2). This experiment was statistically designed to 
determine the influence of the strength of pulping chem- 
ical and of the pulping temperature on the quality 
of the final corrugating board. Results of this earlier 
study provided a basis for selecting conditions for initial 
trial in continuous pulping experiments. 

The study on continuous pulping comprised three 
phases: (1) study of process variables, involving type 
and strength of pulping chemicals, dwell-time (cook- 
ing), and steam pressure (or digestion temperature) ; 
(2) production of straw pulp and 9-point corrugating 
board from 100% straw pulp and from a 50:50 blend 
of pulps from straw and reclaimed containerboard on 
a semicommercial scale; and (3) evaluation of the 
experimental media by use in a commercial boxshop 
and by customary laboratory tests on media and fab- 
ricated containers. 


EXPERIMENTAL 
Equipment 


Pulping equipment consisted of an 18-in., 3-tube, 
Pandia Chemi-Pulpert continuous digester complete 
with a 7 '/s-in. screw feeder, rotary discharger, variable 
speed drives, and controls. These facilities have al- 
ready been described elsewhere (3). 


* A part of this research was performed under contract between the United 
States Department of Agriculture and Parsons and Whittemore, Inc., 
New York, N. Y. The contract authorized by the Research and Marketing 
Act was supervised by the Northern Utilization Research and Development 
Division, Agricultural Research Service, Peoria, Ill. Other portions of the 
work resulted from _a memorandum of understanding between the Northern 
Division and the Central Fibre Products Co., Quincy, Ill.; Consolidated 
Paper Co., Monroe, Mich.; and Weston Paper and Manufacturing Co. 
Terre Haute, Ind. : 


t This and other references to companies or commercial equipment by 
specific names are made for clarity and conciseness of presentation and are 
not to be construed as endorsements or recommendations by the United 
States Department of Agriculture. 
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Table I. Continuous Pulping of Wheat Straw for Corrugating Board: Conditions, Yields, 
Handsheets (H) and Machine Sheets (M) 


and Some Characteristics of 


; Pulp Strength characteristics at 600 ml. °S.-R Basi 
Chemi- Steam retained : Aaa ame aay 
Oa s Dwell- pres- Washed on 16-cut Breaking lent Tear fac iy ia Density Caliper 
sae used, time, sure, yreld, screen, b CMTf Burst factor (HA), M.D., (H) C.D. 16./M (M), (M) 
; A min. p.8.i. "o % (H),1b.(M),1. (H) ° (M) m. m. m. m. 3. ft. g./cc. 0.001 in. 
Caustic Soda Pulping 
1 4.2 5 75 67.0 28.0 43 51 20 17 3790 76 
: f 4410 76 46 29.0 Ons 15.0 
F eae a ian coe 36.9 48 58 21 20 4120 4650 ‘e 57 27.0 0.40 12.9 
i Aes ei 160 57.5 15.9 743) 80 39 30 6110 6680 57 61 27.6 0.50 10.6 
- pe t oo 65.2 18.0 74 77 35 29 5970 6730 57 60 27.4 0.50 10.4 
ee : te 63.2 20nd 71 77 34 39 5920 6640 61 64 27.4 0.49 10.8 
2 peer . & 65.9 24.8 64 2 30 25 5260 6070 63 58 27.4 0.46 11.4 
f Bast th BY | 9.2 fue 80 39 32 6310 7160 64 66 28.2 0.51 10.6 
8 ao A gs oe 14.8 76 84 37 30 6070 7060 64 63 27.0 0.50 10.4 
a pos c ye 56. 12.0 76 91 42 36 6920 7300 54 ces 28.0 0.56 9.5 
1 be a f 62.5 10.5 74 88 40 33 6210 7400 60 57 27.4 0.54 9.7 
o olen aa ' 5 53.0 2.5 73 100 43 39 6540 8150 Lif 58 27.0 0.59 8.8 
is ae a 00 59.0 4.9 76 94 42 38 6350 8060 64 58 26.5 0.59 Sa 
a (oe jg 120 62.2 8.0 76 102 44 41 6830 7820 57 65 28.5 0.61 9.0 
2 hae s 75 64.4 8.6 85 86 39 32 6540 7110 54 re! 26.5 0.53 9.6 
Ned oor a ao 49.0 Lend 72 108 47 42 7000 8300 61 55 28.0 0.70 8.8 
oie ae 2 40 67.1 20.2 71 92 35 27 5920 5880 60 60 31.0 0.57 10.5 
Nees a 18 40 66.1 9.2 75 94 37 30 6070 7200 51 55 29.0 0.63 8.8 
Lee 5 5 40 66.4 18.3 hig 85 36 28 6020 6350 55 61 28.0 0.60 9.1 
6.0 15 40 67.2 OE 73 81 34 32 6160 6830 47 53 29.3 0.58 9.5 
Caustic Soda—Sodium Sulfite (1:1) Pulping 
16 6.4 11 100 64.5 39.1 63 72 28 26 5400 5880 61 65 28.2 0.48 11.3 
17 8.4 11 100 (83.0) 35.70 56 60 26 24 4930 5690 70 71 28.0 0.43 12.5 
18 8.85 uy a 57.3 12.2 81 94 40 35 6450 7490 52 55 28.2 0:57 9.5 
Caustic Soda—Sodium Sulfide Pulping (2:1) 
19 3.52¢ 11 100 58.0 1S 79 93 42 37 6730 7390 50 53 27.6 0.59 9.0 
20 4.10¢ 11 100 59.2 6.3 53 99 Al 42 6730 7960 48 65 28.0 0.63 8.5 
21 4.226 11 75 64.5 12.4 74 95 39 38 6590 7440 52 53 Zeno) 0.59 9.3 


@ Basis dry straw. 
quality. 
test. 


6 After 10 min. in washer-beater set at 0.003 in. 
@ Straw used in semicommercial-scale operations. 


To accommodate straw the usual hopper for wood 
chips was replaced by a combination hopper and com- 
paction screw. In addition, a variable-speed rotary 
feeder to meter chopped straw, a mixer for treating 
straw with water or chemicals, and a belt conveyor 
were provided. A Nyblad 3-knife cutter was used 
for chopping straw. Other facilities for the preparation 
of pulps included a live-bottom blow tank to collect 
material from the discharger, a 24-in. double-disk 
refiner, an agitated stock tank, and a vacuum washer 
for making pulp wet laps. 

The facilities for refining pulps and making 9-point 
board were those at the College of Forestry, State 
University of New York at Syracuse. They included 
a 52-in. fourdrinier machine (18-450 f.p.m.), a 500-lb. 
capacity, 8-ft. Hydrapulper, a 36-in. disk refiner, a 
1000-Ib. beater, a finishing jordan, and a pulp screen. 


Straw 


Wheat straw used in the first phase of this study was 
obtained from a supplier in Montreal, Quebec. The 
straw used in the semicommercial-scale operations was 
obtained from southeastern Michigan and was repre- 
sentative for that area. 

Bale samples, as well as composites of grab samples 
collected during the pulping studies, were evaluated 
by a batch cooking procedure. Cooking at 140°C. 
for 15 min. with 6% caustic soda (basis straw) was 
used to prepare reference pulps. Customary beater 
evaluations and characterization of 9-point board pre- 
pared from pulps at 600 ml. °S.R. (800 ml. C.S.) on 
a midget fourdrinier machine were performed. Other 
than the Concora medium test, (CMT), the procedures 
were those approved by TAPPI. 


Study of Variables 

Cut straw was metered continuously into the mixing 
tank where water was added to wet the straw thor- 
oughly. The wet straw was conveyed to the com- 
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¢ Reference pulps made in batch cooker at Northern Laboratory to appraise straw 
¢ As NacO. Factor to calculate percentage of total chemical = 1.28. 


f CMT = Concora medium 


pacting screw, which in turn discharged into the screw 
feeder. Excess water and some dirt were removed 
through weep-holes in the tapered zone of the screw 
feeder. Consistency of the resulting compressed mass 
was about 55%. The compressed straw formed a plug 
to resist the internal pressure of the digester. Steam 
and chemicals were introduced immediately after the 
mass passed through the plug pipe. The straw and 
chemicals were conveyed through the three digester 
tubes by spiral flights, and discharged through a special 
blow valve to the live-bottom cyclone collector. From 
the blow tank the cooked straw was passed through the 
24-in. refiner set to provide only a brushing action and 
then to the sewer or to the agitated stock tank. Suffi- 
cient time was allowed to clear the system of any pulp 
from the prior run and to establish stabilized conditions 
before diverting the pulp from the sewer to the stock 
tank. Pulp yields were calculated from consistency 
values and tank contents collected in known periods 
of time. Samples removed for evaluation were washed 
and dewatered to about 35% solids content before being 
sent to the Northern Laboratory. Testing procedures 
were the same as those used in evaluating the reference 
pulps prepared from the straw samples. 

Pulping chemicals used were caustic soda, caustic 
soda and sodium sulfite in equal proportions, and caus- 
tic soda and sodium sulfide in proportions of 2:1 by 
weight. Percentage strength of chemical was based 
on the dry weight of straw used. Steam pressures 
within the digester were 75, 100, and 120 p.s.i., corre- 
sponding to temperatures of 160, 170, and 177°C., 
respectively. Lower steam pressures were not used 
because nearly 75 p.s.i. (160°C.) was needed for effec- 
tively blowing pulp through the discharge valve and 
delivering it to the live-bottom collector. Dwell- 
time, 1.e., the total time required for passage of straw 
through the 3-tube unit, ranged from 2.5 to 11 min. 
Liquor-solids ratios, by weight, varied from 2.1:1 to 
7.5:1, and chemical strength ranged from 4 to 14% 
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Table II. Continuous Pulping of Wheat Straw and 
Preparation of 9-Point Corrugating Media on a Semi- 
commercial Scale: A Summary 


Pulping 

12.4 g. NaOH per liter 
1.2% NaOH basis straw 
4.8% NaOH basis straw 
6.0% NaOH basis straw 


Pulping liquor, caustic soda........ 
Liquor applied at mixer........... 
Liquor applied at digester......... 


Liquid: solids ratio, not including condensate......... 1 Aya 
Dwell=times. va. ese 8 min. Steam pressure 75 p.s.i.(160°C. ) 
Straw input, dry....... 4370 Ib. Pulp yield, wet. ....11, 753 lb. 
Operating time. .13 hr. 12 min. Solidsinpulp........... 25% 
Feed rate....... Nell Moy, jose tive, Wael, Chars 2. oan ec bee 2940 lb. 
Yield, overall... ... 67.1% 
Refining 


Clippings 
Slushed in Hydrapulper 
Brushed in beater to 125 ml. 


100% straw pulp 
Disk refining to 300 ml. C.S. 
Sereened on 12-cut screen 
Freeness after 


1 


Beater-washed to 140 ml. C.S. 


screening..... 335 ml. C.S. 
Composition of Blend 
100% straw pulp at 335 ml. C.S..... 48% 
Clippings pulp at 140 ml. C.S....... 46% 
Keratbr pulp munbeatemepase tae nee 6% 


Machine Operation 


100% straw pulp Blend 
Freeness at headbox, 275 ml... Freeness at headbox, 220 ml... 
C.S. C.S. 
Consistency at headbox....... Consistency at headbox...... 
a Stet Meee in 25% pH, 1820 eet ee eT RO res 
Wire speed......... 150 f.p.m. Wire speed........ 100 f.p.m. 
Nimo ber Olenierstgewa ate ace eae 17 
Steam pressure in driers, p.s.l......... 30 


based on weight of dry straw. Not all conditions were 
used with any one pulping chemical (Table I). 


Semicommercial Pulping and Boardmaking 


Following the characterization of pulps, the condi- 
tions selected for semicommercial-scale pulping were 
8 min. dwell-time, 6% caustic soda, and 75 p.s.i. steam 
pressure (160°C.). A portion (about 20%) of the 
required pulping liquor was used to pre-impregnate the 
cut straw before it reached the digester. This amount 
was controlled so that no loss occurred at the weep-holes 
of the screw feeder. The balance of the chemical and 
the steam was added beyond the plug pipe. Upon 
completion of the continuous pulping the unrefined 
pulp collecting in the agitated stock tank was pumped 
to the vacuum washer where the pulp was made into 
wet laps for shipment. Nearly 4400 Ib. of straw, dry 
basis, were pulped without difficulty in a run which 
lasted more than 13 hr. Frequent checking of the 
straw input and regulation of the liquor flow rate during 
the pulping operation assured that the straw feed rate 
was kept within 5% of the overall average, and that 
the straw-to-chemical ratio was maintained constant. 

The pulp was reslurried in a Hydrapulper, was refined 
at a 4.65% consistency in a 36-in. disk refiner to reduce 
freeness to 300 ml. C.S., and then was screened on a 
rotary vibrating screen, the rejects (0.35%) were 
discarded. About 75% of the straw pulp was proc- 
essed into an all-straw 9-point corrugating medium. 
No difficulty was encountered on the fourdrinier ma- 
chine (wire speed 150 f.p.m.). For the blend, reclaimed 
containerboard (boxshop clippings) was slushed in 
the Hydrapulper and then washed to remove starch. 
Some unbleached kraft pulp was added to this washed 
pulp to increase its freeness before blending with the 
straw pulp. The final blend containing 48% straw 
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pulp, 6% kraft pulp, and 46% reclaimed container- 
board and having a freeness of 220 ml. C.S. was run 
at approximately 100 f.p.m. on the fourdrinier. Both 
the all-straw medium and the blend were calendered. 
Approximately one-half ton of each type of board was 
shipped to the commercial boxshop of one of the co- 
operating mills for practical tests. Character of the 
machine furnishes and conditions of the fourdrinier 
operation are shown in Table II. 

Samples of the wet lap, machine furnishes, and the 
final 9-point boards were sent to the Northern Lab- 
oratory for evaluation. 


Boxshop Operations 


In the boxshop tests ‘A’ and “C”’ flute boards were 
made with both the all-straw medium and the 48:52 
blend. Commercial 50-lb. liner was applied as double 
facing. The regular starch adhesive was used without 
modification for bonding the facings to the fluted me- 
dium. Both experimental media performed equally well 
on the commercial corrugators at machine speeds up to 
340 f.p.m. Samples of the components and of the com- 
bined boards were distributed among the cooperating 
group, and the remainder of the boards were used in 
fabrication of 14 by 14-in. test boxes. Samples of 
these boxes were also distributed among the cooperators 
for testing. 


RESULTS AND DISCUSSION 


Tests conducted at the Northern Laboratory on the 
straws used in the study of variables and in the semi- 
commercial pulping showed that the two straws were 
not significantly different in characteristics. Yields 
on pulping for 15 min. at 140°C. with 6% caustic soda 
were nearly the same. Physical characteristics includ- 
ing CMT values for machine boards were comparable. 
Thus, any significant differences that might show up 
between the study of variables and the production 
phase should not be attributed to differences in the 
straw. 


Pulping Variables 


From the data collected (Table I) in pulping con- 
tinuously with caustic soda under a variety of condi- 
tions, the minimum amount of chemical required for 
satisfactory pulping appears to be about 5.5%, basis 
straw solids. This conclusion is supported by results 
obtained for run no. 3 in which the chemical strength 
was 5.45%, the steam pressure 100 p.s.i. (170°C.), and 
the dwell-time 8 min. After the 10-min. treatment in 
the beater-washer, this pulp contained approximately 
15.9% material retained on a 10-cut screen. This 
value was within the range (9.2 to 20.2%) for screen- 
ings for the reference pulps (NI-N3) prepared with 
straw from the same lot. Strength characteristics im- 
proved markedly at this level (5.45%) of caustie soda. 
Use of caustic soda up to 8.25% caused decreases in the 
amount of pulp retained on the 10-cut screen, the value 
dropping to 1.7% at the 8.25% NaOH level. With 
the lower retention values (1.7-8.6%) CMT values of 
machine sheets ranged from 86 to 108 lb., although 
handsheets failed to exhibit a similar improvement. 
Burst factors and breaking length also failed to respond 
to the same degree of improvement. Although not 
entirely consistent with changes in pulping conditions, 
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Table III. Some Strength Characteristics of Experimental Corrugating Media and Combined Double-Faced Boards as 
Determined in three Cooperating Laboratories 


Corrugating medium: 


Baws fae a Combined board ; 
weight, 6 x ts ‘in Flat acai se Pin Flat Spiel (apie 
Labora~- _1b./M, Caliper, CMTa Burst, M.D. ' C.D. r > oO 
ee ae at cle nin” Bnet AN” adhesion): ere 4 Fundlure, Brigat,| adhasion, 
100% Straw Pulp 
1 32.2 9.0 80 41 56 50 43.7 217 212 41 BAT 220 214 58 
Dy 32.0 ss 89 46 66 56 39.6 248 Si aa 47.0 215 aes. ani 
3 31.7 8.8 82 37 2p 16° 38.6 225 199 48.0 224 190 
Blend Straw Pulp and Reclaimed Boxboard 
1 30.3 8.8 76 46 64 47 37.0 225 194 46 43.2 226 210 55 
2 30.1 soe 80 52 58 48 33.8 222, Gee Sat 43.8 245 ae ae 
3 30.2 8.5 74 43 20° 16° 34.0 226 225 48.0 2a | 216 
Commercial Medium, Straw and Reclaimed Boxboard 
3 29.0 9.1 68 40 19° 12% 35.0 200 265 
* CMT = Concora medium test. 


>» Specimens 2 X !/2 in. 


the strength properties generally improved with the 
more rigorous conditions employed. 

Within the range of caustic soda concentration from 
6.1 to 6.6% (basis straw) no significant change in 
strength characteristics could be attributed to tempera- 
ture or to dwell time. The higher crush values (CMT) 
were associated with those pulps having lesser amounts 
of material retained on the 10-cut screen after the 
beater-washer treatment. When a dwell time of 5 
min. was used, closer agreement in strength character- 
istics for pulps was obtained between runs nos. 7 and 5 
at 75 and 100 p.s.i., respectively, than between runs 
nos. 7 and 6 which were duplicates with respect to 
dwell-time and steam pressure. 

All pulps prepared with a strength of caustic soda 
greater than 5.45% had properties comparable to or 
better than those of the reference pulps prepared by 
batch cooking of the same straw with 6% caustic soda. 

The caustic soda-sodium sulfite treatment was less 
effective than the caustic soda alone for pulping. To 
achieve characteristics in the pulps comparable to 
those found for pulps prepared with 6.1 to 6.6% caustic 
soda, a chemical strength of 8.8% was required. 

The kraft-type chemical was effective in pulping 
straw for use in corrugating media. The data indicate 
that a total chemical strength (caustic soda and sodium 
sulfide combined) above 4.5% will yield pulps of ac- 
ceptable quality; however, the odor, greater complexity 
of cook liquor preparation, and greater expense would 
rule against its use. 

This study has emphasized the importance of the man- 
ner in which cooking liquor is added. Initial attempts 
to introduce cooking liquors at the same point as 
when wood chips are used gave rise to nonuniformity 
in pulps. Homogeneity was appraised after pulps were 
treated in a washer-beater set at 0.003-in. clearance to 
remove residual chemicals and to initiate defiberizing. 
Samples removed from the beater-washer and passed 
over a 10-cut flat screen showed the presence of exces- 
sive amounts of coarse material—up to and more than 
50% in trial runs while batch-cooked pulps displayed 
about 20% or less. Lignin contents of the screened 
pulps and screenings supported the belief that the 
screenings had been cooked to a lesser extent than that 
fraction of the straw represented by the screened pulp. 
Ultimately the amount of screenings in pulps dropped to 
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about 3%. This nonuniformity in pulps was corrected 
by wetting the straw before it was introduced into the 
digester. 


Semicommercial Pulping and Boardmaking 


After exploratory studies were completed, minor 
adjustments were made in the clearance between the 
rotor and shell of the screw feeder. This change made 
it possible not only to handle without difficulty straw 
thoroughly wetted by water but also to handle straw 
that had been wetted with caustic cooking liquor. 
Thus, a portion (20%) of the cooking liquor was added 
to thestraw before it was introduced into the compaction 
screw. This addition further facilitated distribution 
of the pulping action throughout the mass of straw as 
judged by the low value (1.7%) of the screenings de- 
termined after the beater-washer treatment on a sample. 
These screenings were ultimately removed from the 
pulp by the rotary vibrating screen. A summary for 
semicommercial-scale pulping and boardmaking is pre- 
sented in Table II. 

Boxshop clippings containing 9-point strawboard 
were used to simulate commercially reclaimed corru- 
gated containers. Selection of clippings for this in- 
vestigation was based on the belief that their behavior 
would be like that of used containers and that clippings 
would not require cleaning operations normally associ- 
ated with use of reclaimed containerboard. Cleaning 
of commercially reclaimed board under pilot-plant 
conditions would have been difficult if not impractical. 
Initial freeness of the repulped clippings was 125 ml. 
C.S. and this freeness was raised to 140 ml. C.S. by 
washing in the beater. 

The addition of the unbleached kraft pulp was only 
for the purpose of improving freeness of the blend 
before running on the fourdrinier machine. Six per 
cent of the unbeaten southern pine kraft pulp was 
sufficient to raise the freeness to 220 ml. C.S. Even 
at this level the desired amount of water for optimal 
formation could not be added on the machine. Some 
sticking was experienced at the presses. Although the 
most efficient machine operation could not be achieved 
for the furnish from the blend of repulped clippings and 
kraft and straw pulp, the strength characteristics of 
the resulting medium exceeded those of the commercial 
medium used for comparison (Table III). 
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Table IV. Compression Loads and Deflection for 14 X 14 X 14-in. Boxes Fabricated from Corrugated Board 
Containing Experimental Media 


End-to-end es 
= Taad Top-to-bottom— Tee nd-to-en : ae 
Minimum Maximum, Average, Deflection, Minimum, eet ue je , 
Laboratory ‘ lb. lb. in. lb. 5 
“A” Flute Corrugations 
OF « 
ea ae aD ee 870 817 0.66 950 1020 990 0.53 
S 710 900 809 0.62 910 1120 1038 E 
Av 740 750 745 oe 920 1006 952 ep 
sia ate eee 945 850 O72 820 930 908 ne 
S 620 860 761 0.66 870 1170 980 ’ 
Ty 552 746 637 A 746 892 801 BET 
“C”’-Flute Corrugations 
OF, r 
HG a ae eke 860 808 0.68 990 1100 1036 0.40 
S 665 780 Heres 0.58 910 1120 1063 0.37 
‘q 634 740 679 Sk 892 1156 997 as 
. O7 stirs ] 
non ee ven eae 760 705 0.70 760 1060 935 0.46 
Ss 615 740 693 0.56 690 970 824 OF32 
4D 610 710 657 Be 890 1062 991 ate 


The results of the evaluations show the pulping con- 
ditions selected were satisfactory; namely, 8 min. 
dwell-time, 75 p.s.i. steam pressure (160°C.), and 6% 
caustic soda (basis straw). Physical characteristics 
particularly the CMT values, indicate that the pulp 
prepared by continuous processing and converted to 
9-point board on the small fourdrinier machine (9-in. 
trim) at the Northern Laboratory was comparable with 
the experimental all-straw boards used in the boxshop 
tests, and with pulp prepared from the same lot. of 
straw by batch cooking for 15 min. at 140°C. with 6% 
caustic soda. 

Characteristics of combined boards containing the 
experimental media were also equal to or comparable 
with those of the commercial material. Pin adhesion 
tests conducted in one of the cooperating laboratories 
showed that laminating of the liner faces to the fluted 
experimental media was adequate for both the all-straw 
board and the blend. 


Box Fabricating and Testing 


Both experimental media were fluted and combined in 
the box plant as “A” and ‘“‘C” flute boards as satis- 
factorily as the regular commercial media. Adjust- 
ments made in corrugator operation were normal for 
fluting and gluing. 

Results of testing uncombined materials, combined 
corrugated boards, and fabricated boxes by the mill 
laboratories and by the Northern Laboratory show 
some variation in values for the uncombined media. 
Flat crush values for combined “A” and “C” flute 
boards were slightly greater when the corrugating 
medium was from 100% straw pulp than from the 
‘blend. Values for burst and puncture were in essen- 
tially the same ranges regardless of composition or 
type of fluting. 

Results of the box compression tests disclose that 
the data (Table IV) are more consistent for the all- 
straw corrugating board than for those prepared from 
the blend. Further, the results are more favorable for 
the boxes fabricated from ‘“C’’-flute boards than from 
“A”-flute boards. While there is considerable varia- 
tion in results for the all-straw and the straw-clippings 
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blend, data are sufficient to show that high quality 
corrugating board and boxes can be prepared from con- 
tinuously pulped wheat straw. It is reasonable to 
believe that with additional study on reprocessing 
boxshop clippings and on the combining and fabricating, 
the higher strength characteristics could be replicated 
without difficulty. 

As previously observed, the 100% straw pulp was 
satisfactory to prepare 9-point corrugating media with 
characteristics comparable to those of a commercial 
straw blend now in use. Combining defects were less 
obvious in “C’-flute specimens than in ‘“A’’-flute 
boards. Use of the all-straw medium favored high 
combining efficiency, exceeding 100%. Further study 
on how to prepare a straw pulp-clippings blend might 
provide improvements in physical properties of the 
medium and in compressive strength of boxes fabri- 
cated from it. 


SUMMARY 


This study has demonstrated on a semicommercial 
scale that wheat straw can be pulped with caustic soda 
by a rapid continuous technique to produce pulps suit- 
able for manufacture of corrugating media and shipping 
containers. 

Based on this study the contractor has prepared cost 
estimates for hypothetical strawboard mills that might 
be located in regions of high straw production. The 
economics of producing 9-point corrugating board by 
this process in the United States is being investigated 
by the Agricultural Research Service. 
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The Efficiency of Mechanical Pulping Processes 


GEORGE E. R. LAMB 


The mechanical energy required to produce unit area of 
surface in wood has been measured. The results are of 
the order of 10° ergs per sq. cm. and indicate that the 
efficiencies of mechanical pulping processes may be of the 
order of 20%, whereas previous estimates placed these 
efficiencies in the order of 107°%. The relation of the 
results to these previous estimates is discussed. 


THE EFFICIENCY of mechanical pulping and beat- 
ing processes has been discussed many times. There is 
little doubt left about the fact that of the energy 
input to a commercial grinder, over 99% appears as 
heat. The efficiency is thus apparently less than 1%. 
The high temperatures produced in the grinding zone 
no doubt contribute to the development of the qualities 
desired in the pulp, but even then, most of the energy 
finds itself heating the cooling water rather than the 
wood. 

Campbell (1), and subsequently Van den Akker 
(2) estimated this efficiency by considering the energy 
absorbed in the formation of the surface of pulp. 
Pulping can be regarded as an increase in the surface of 
wood. <A log may weigh 10 kg. and have a surface of 
1 sq.m. When reduced to pulp it may have a specific 
surface of as much as 10 sq. m. per g., an increase of 
a factor of 10°, Van den Akker (2) estimated the 
surface energy of beating by considering the work 
required to peel a fibril from a fiber. He assumed 
that the surface thus produced separated adjacent 
cellulose chains by breaking the hydrogen bond cross- 
links. If each anhydroglucose unit occupies an area 
8.35 X 5.12 X 10~1% sq. cm. and the dissociation energy 
of hydrogen bonds is 5 kcal. per mole, the surface 
energy, assuming one hydrogen bond to be associated 
with each anhydroglucose unit, is 44 ergs per sq. cm. 
This value is in very close agreement with the results 
obtained by Stamm (3) in his estimates of the work 
of cohesion of cellulosic materials from absorption data. 

In an idealized process consuming about 50 ergs 
per sq. cm. of surface and producing pulp having a 
specific surface of about 10 sq. m. per g., the power 
consumption would be about 10~? hp.-days per metric 
ton. Present commercial processes use energies of the 
order of 10? hp.-days per ton and might therefore be 
considered to have efficiencies of the order of 10~*. 
The bulk of the waste heat has been shown (4) to be 
produced in the repeated deformation of the wood by 
the grindstone grits which precedes the removal of a 
fiber. No experiments, on the other hand, have ever 
been performed to measure the actual separation energy 
for fibers. 

The purpose of the present article is to present 
evidence indicating that idealized pulping energies 
based on the surface tension of the solid being pulped 
may actually be over-idealized. 

Grorce EF. R. Lams, Research Assistant, Empire State Paper Research 


Institute, State University College of Forestry at Syracuse University, 
Syracuse 10, N. Y. 
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EXPERIMENTS AND RESULTS 


The experiments were intended to simulate an 
idealized pulping operation, namely the peeling of 
individual fibers. In such a process, energy losses due 
to friction or to compression are avoided, or at least 
reduced. In practice, individual fibers are too small 
to handle without considerable difficulty, so thin wood 
wafers were used instead. These wafers were cut on 
a microtome in a plane tangential to the log. The 
wood chosen for the experiments was Norway Spruce, 
Picea abies (L.) Karst. The log, after being felled, 
was kept immersed in a 50% ethanol solution. It 
was found that a wafer thickness of about 120 » was 
most satisfactory, this being equivalent to about four 
fiber diameters. The microtome would not cut thicker 
pieces, and a thickness approaching that of a single 
fiber meant that many fibers would be cut open. The 
wafers were torn down the center, as shown in Fig. 1, 
rather like paper in a tear test. The tear was started 
by splitting about 3 em. of the end of the wafer and the 
slit ends were clamped in the ‘‘A” cell jaws of an 
“Instron” tensile testing machine, which provided the 
tearing force F and recorded it on a chart. The mode of 
tearing was essentially equivalent to peeling of the 
fibers in the zone of failure, while the remainder of the 
wafer provided a backing for ease of handling. 

To obtain the energy consumed per unit surface, 
direct measurements of both the energy and surface 
were made. The energy was simply obtained from 
the record of the force / by measuring the area under 
the force-displacement curve given by the Instron. 

The surface measurements presented a problem: 
it was obviously a delicate matter to measure a surface 
only 100 » wide, and to assume that the surface was a 
plane perpendicular to the plane of the wafer would 
have been too rough an approximation. After the 
tests, therefore, the wafers were embedded in poly- 
butyl methacrylate and sections were cut at right 
angles to the length of the wafer. The sections, 
mounted on slides, were placed in a projection micro- 
scope and a greatly magnified image of the cross section - 
of the zone of failure was thrown on a screen, where the 
surface of failure was seen in profile, as in Fig. 2. 
The length of this profile was measured. Sections 
were cut every 2 or 3 mm. along the wafer, so that the 
average of the profile lengths multiplied by the length 
of the peeled zone could be taken as a good approxima- 
tion to the surface area. Figure 3 shows that a definite, 
linear relationship exists between the surface areas 
measured in this fashion and the energy consumed, 
and that the ratio of these two quantities was thus a 
surface energy term. The tangent of the curve in 
Fig. 3 was 1.4 X 10° ergs per sq. cm. This was some 
three orders of magnitude larger than the work of 
cohesion values of Campbell and Van den Akker, and 
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Fig. 1 


equivalent to 2.3 hp.-days per ton for a pulp with 1 
sq. m. per g. of specific surface. 

Ingmanson and Whitney (5), having measured the 
specific surfaces of pulps by a filtration resistance 
method found that a spruce-fir groundwood with 140 
ml. Canadian Standard freeness had a specific surface 
of 6.3 sq. m. per g. On the above basis, commercial 
production of the surface of this pulp would require 
a minimum of 14.6 hp.-days per ton. Since the ac- 
tual energy consumption for pulps of 140 ml. freeness is 
about 70 hp.-days per ton the grinding efficiency ap- 
pears to be about 20%. It is, therefore, appropriate to 
consider the validity of our measurements. 


Estimates of Errors 


It is possible that, if the true surface area were 
greater than the measurements showed, or if the 
energy measured were to include losses which were 
irrelevant to the formation of surface, an excessive 
surface energy would result. igure 2 shows a portion 
of a typical slide used in the surface measurements. 
It can be seen that the outline of the failure surface 
follows closely the cells’ middle lamellae, with little or 
no fibrillation. Now, the specific surface of a chemical 
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Fig. 2. Cross-section of failure surface 


pulp (i.e., a pulp consisting of whole fibers) as measured 
by permeability, silvering, or gas adsorption methods 
is of the same order of magnitude as that derived from a 
simple model. For instance, assuming fibers to be 
continuous, cylindrical hollow tubes of 20 uw o.d. and 
16 w i.d. and density 1.5 g. per cc. the specific surface 
is 0.37 sq. m. per g. The observed specific surface 
varies with the method of measurement, but all agree 
on a value of about 1 sq. m. per g. for sulfite pulps. 
Hazelton (6) has obtained 0.8 sq. m. per g. for spray- 
dried sulfite pulp by nitrogen adsorption, which is 
probably the most reliable method. If this included 
the lumen surface, the agreement with the model 
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Fig. 3. Failure surface against work of separation 
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Fig. 4. Fast crack propagation 


would be perfect: if not, the indication is that ignoring 
the submicroscopic roughness of the surface only intro- 
duces an error factor of about two. In our determina- 
tions the surface measured was essentially the geometri- 
cal outer surface of the fibers exposed by peeling and 
could, therefore, on the above argument, be assumed 
to be in error by a factor of not more than two. 

The energy measured could include (a) losses due to 
stretching of the torn halves of the specimen by the 
tearing force F, (b) hysteresis losses in the bending of 
the specimen, and (c) kinetic energy losses due to rapid 
propagation of the crack. For convenience the losses 
were calculated per centimeter length of wafer. 

In the first effect the strain energy W per cm. is 
given by 


W = A-s?/2H (1) 
where 
s = stress, dynes per sq. cm. 
E = Young’s modulus, dynes per sq. cm. 
A = 1/, X cross-sectional area of specimen, sq. cm. 


The cross-sectional area of the specimen was about 
10-2 sq. cm. The force F was several grams, and E 
was about 10!! dynes per sq. cm. W was thus of the 
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Fig. 5. Measurement of hysteresis loss 


order of 10~* ergs per cm. and was immediately seen 
to be negligible when compared with the total work 
which was = F.g ~ 10* ergs per em. 

The effects of hysteresis and kinetic energy losses, 
on the other hand, had to be measured. 

Figure 4 shows how the hysteresis loss occurs. <A 
straight portion of wafer at C’ finds itself, as tearing 
progresses, in the bent position D and later again in 
the straight position #. This bending and straighten- 
ing does not occur reversibly but absorbs energy in 
hysteresis. This loss was determined by direct meas- 
urement. Wafers were fixed like cantilever beams and 
end-loaded as shown in Fig. 5. The loads were in- 
creased to various levels and then again reduced to 
zero. The hysteresis losses H were obtained from the 
loops which were recorded on the Instron chart. The 
distance 7 was measured and the curved portion of the 
loaded specimen assumed to be a quarter circle of 
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radius r em. The hysteresis loss per cm. was then 


2H ‘ 
uf 2H (2) 


1/,-Qemer ig Ted 
and was known as a function of the load. The results 
are shown in Fig. 6. The loss varies from about 5% 
at a load of 1 g. to about 10% at a load of 4 g. 

Kinetic energy losses occurred because the peeling 
was not continuous but proceeded in short jerks, the 
effect being more pronounced when the wood was dry. 
Reference to Fig. 4 will illustrate the mechanism; 
when the crack travels from A to B (this happens too 
quickly for the eye to follow) the torn halves of the 
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Fig. 7. Oscillations following fast crack propagation 
wafer assume a smaller curvature under the reduced 
force F and points on the wafer move in the directions 
indicated by the arrows. The point moving with 
the greatest velocity is at D, where the tangent is 
approximately 45° to the horizontal. The torn halves 
vibrate about the final position HD/C’ before coming to 
rest and it is in these damped vibrations that the kinetic 
energy is dissipated. Moving pictures were taken at 
the instant when such a rapid crack increase took place. 
The camera took 2000 frames per second and the 
action was spread over about 4/1 sec. Positions of 
point D are plotted against time in Fig. 7. The maxi- 
mum velocity is about 64 cm. per sec. The crack 
traveled about 0.5 cm. taking a total energy of the 
order of 2 X 10% ergs. The whole wafer weighed 0.1 
g. and, assuming for a first approximation that the 
velocity distribution along the wafer was uniform, it 
can easily be shown that the kinetic energy was 

il 


1 1 
3 Xam == xX 0.1 X 642 = 68 ergs 


The error due to this loss was then only a negligible 
3.38%. The results of Benbow and Roesler (7) con- 
firm that kinetic energy losses account for a negligible 
fraction of the work of fracture, which for styrene was 
actually found to be about 10 times larger for slow 
running than for fast cracks. 
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The above considerations, therefore, indicate that 
the energy actually absorbed in the formation of 
interfiber surfaces, after taking account of the various 
losses inherent in the method, is of the order of 1.2 
< 10° ergs per sq. cm. ‘The results of other workers 
lend support to this conclusion. Benbow and Roesler 
(7) obtained 5 and 25 X 10° ergs per sq. cm. for the 
specific fracture energies of polymethylmethacrylate 
and polystyrene. It is worth noting that when the 
methacrylate fractures it does so along perfectly 
smooth surfaces, leaving no room for error in the area 
measurement. Rivlin and Thomas (8) obtained values 
for various rubber vulcanates ranging from 10 to 200 
< 10° ergs per sq. cm. Nordman (9), in an experiment 
designed to measure the density of hydrogen bonds in 
interfiber bonds in paper, measured the increase in 
scattering coefficient associated with the energy loss in 
cyclic loading of paper samples. He obtained 1.6 
x 10° to 8.2 X 10° ergs per sq. cm. for the specific 
energy of separation of the fiber-fiber bonds. Nord- 
man interpreted these values in terms of a surface 
density of hydrogen bonds, but this is hard to visualize 
since on Van den Akker’s model 10° ergs per sq. cm. 
is equivalent to about 500 bonds per anhydroglucose 
unit. His result, nevertheless, confirms the view that 
mechanical production of surface is invariably brought 
about at an energy expense of the order of 10° ergs per 
sq. em. 


DISCUSSION OF RESULTS 


The problem of accounting quantitatively for these 
specific surface energies is, for the moment, not defi- 
nitely solved. Skinner, Savage, and Rutzler (10), and 
Deryagin (11) have proposed that adhesion and co- 
hesion can be partly explained in terms of electro- 
static phenomena. Skinner, et al., show that in the 
case of a joint between a metal and a dielectric adhesive 
the double electric layer set up as a result of the dif- 
ference in the Fermi levels is sufficient to account for a 
force of adhesion of 6 out of a total of about 1000 p.s.i. 
Under the right conditions the electrostatic effect could 
be as large as the other mechanisms causing adhesion. 
Some contribution from this effect is also made to the 
force of cohesion when failure occurs in the adhesive 
since the presence of the metal alters the electron dis- 
tribution within the dielectric. Deryagin (11), in a 
qualitative theoretical treatment states that a similar 
effect may be found for the adhesion of two dielectrics 
or even when fracture occurs within a single dielectric. 
The force of attraction between two parallel surfaces 
having a surface charge o e.s.u. per sq. cm. is equal to 
2.a.0? dynes per sq. em. The work of adhesion A 
is then: 


A = 2-r-0?-ha (3) 


o:V/2 ergs per sq. cm. 


= the separation at which discharge occurs and, cm. 

V = the discharge potential, v. 

Since V depends on the pressure of the surrounding gas, 
there should be, according to this theory, a dependence 
of the work of adhesion on the gas pressure. Deryagin 
reports that such a relationship has been observed 
experimentally. The energy of the fastest secondary 
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electrons released by the discharge was found, in a 
separate experiment, to be as high as 10 kv. To 
justify values of A of 10° ergs per sq. cm., o must 
then be about 6 X 104 e.s.u. per sq. cm. In reference 
(11) no evidence is provided to support the assumption 
of a charge of this magnitude, which if actually meas- 
ured would explain the observed values of work of 
adhesion with an hq of only 103 A. 

A simple experiment was done to see whether any 
electrostatic effects were present to contribute to the 
cleavage energy measured in the present work. The 
results are shown in Fig. 8, which plots the effect of 
performing peeling experiments with the specimen 
submerged in water whose electrical conductivity was 
progressively increased by the addition of KCl. At 
the higher conductivity the charges, if any, should 
leak away and the separation energy should decrease. 
In practice, there appeared to be no dependence on the 
conductivity. The only, almost imperceptible, in- 
crease occurred in a sense opposite to that which 
would be brought about on the above theory. 

The electrostatic effect must be absent in the frac- 
ture of metals, and yet here too there is a discrepancy 
of three orders of magnitude between the surface tension 
and the fracture surface energy. The mechanism 
through which the energy is dissipated is (2) mainly 
due to plastic deformation of a region close to the zone 
of failure. This reveals itself when the two halves of a 
metal object broken in apparent brittle failure are 
brought together. It is then found that the cracked 
surfaces cannot be made to fit perfectly. This must 
happen whenever a solid surface is irreversibly pro- 
duced by mechanical means. If no deformation what- 
ever accompanied the fracture it would be possible to 
fit the surfaces together again and obtain a perfect 
weld, together with the liberation of the surface free 
energy. This has apparently been achieved in an 
experiment performed by Bailey and Courtney-Pratt 
and described by Bowden (1/3) in which mica strips 
were split along a crystal plane. The cleavage energy 
was only 300 ergs per sq. cm. When the surfaces were 
brought together again, they adhered and almost 
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Fig. 9. Cleavage energy against yield 


the same energy per square centimeter was required to 
repeat the separation. It seems reasonable to assume 
that the much greater cleavage energies observed with 
polymers are due to their random molecular structure, 
large molecular weights, and frequently weak cross- 
linking, which together can give rise to rearrangement 
of the molecular structure close to the plane of cleavage. 
The energy absorbed in this kind of deformation is 
eventually converted into heat, but being intrinsically 
associated with surface formation, cannot be regarded 
as a loss of the kind which contributes to the inefficiency 
of a pulping process. 

A fibril being peeled from a fiber might be expected to 
behave like mica; since the macromolecules, being 
parallel, could be regarded as lying in crystal planes, 
and peeling as in the Van den Akker model would 
occur along these planes. A fiber wall peeled from 
its contiguous wall might show this kind of behaviour 
too, provided that no fibrils belonged to both walls. In 
the present experiments, failure for water-soaked wood 
always seemed to occur at the boundary between the 
compound middle lamella and the secondary wall. 
Since, in spite of this, the cleavage energy was of the 
order observed for polymers, one is led to the conclusion 
that the Van den Akker model cannot be applied to 
the peeling of fibers, and that another mechanism, 
probably also applicable to the fracture of homogeneous 
solids, must be valid. 

The factor which is not considered in this model is 
the material consisting of lignin and hemicelluloses in 
which the microfibrils are embedded. The presence of 
this material alters the complexion of the process. 
The peeling of fibers or fibrils then becomes analogous 
to the peeling of adhesive-backed tape, for which 
peeling energies in the order of 10° ergs per sq. cm. have 
been observed (14), but for which no definitive theory 
appears to have been derived. 

In Fig. 9 are shown the effects of delignification on the 
cleavage energy. Alcohol and ether-extracted wafers 
were delignified to various extents by treatment for 
various lengths of time in a sodium chlorite solution 
of pH 4.5 at 60°C. The abscissa in Fig. 9 is the yield 
or percentage of the original wood left after delignifi- 
cation. The original lignin content was 29% so that 
total delignification was equivalent to a yield of 71%. 
The tests were made with the wafers water-soaked 
and airdry and the results show the sensitivity of the 


943 


cleavage energy to treatment or removal of the em- 
bedding medium. ‘This is hardly surprising, since it is, 
after all, the basis of chemical pulping. 

It is interesting to note that while the cleavage 
energy drops almost linearly with the lignin content 
in the presence of water, it remains unaffected if the 
wood is permitted to dry. 
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New Technique for Surface Sizing with Polyvinyl Alcohol 


B. A. BEARDWOOD and E. P. CZERWIN 


Widespread application of polyvinyl alcohol as a surface 
size for paper and paperboard has been limited in the past 
because solutions of polyvinyl alcohol penetrate too deeply 
into paper and paperboard. A new surface sizing tech- 
nique has been developed which uses a pretreatment of 
borax solution to gel Elvanol* polyviny] alcohol sizes on the 
surface of the sheet, thus preventing excessive penetration 
of the size. The two-stage borax-polyviny] alcohol sizing 
technique has been evaluated on several types of paper 
and paperboard in laboratory studies and in mill trials. 
On all substrates the borax-polyvinyl alcohol size demon- 
strated excellent resistance to mineral oil penetration and 
improved resistance to turpentine penetration. In the 
laboratory, the borax-polyvinyl alcohol size was compared 
on an equal-cost basis to other sizes including straight 
polyvinyl! alcohol, starch, sodium carboxymethylcellulose, 
and sodium alginate. Unbleached kraft linerboard was 
used as the substrate. The sized linerboard was tested for 
oil absorption, IGT printability, water absorption, and 
bursting strength. The borax-polyvinyl alcohol size gave 
superior oil holdout and was comparable to the other sizes 
in the other properties tested. 


IN THE manufacture of a great deal of paper and 
paperboard, the surface size at the calender stack is 
the final treatment applied before printing and fabri- 
cation into consumer products. The surface size is ap- 
plied for one reason—to improve the surface properties 
of the sheet. One important property which the sur- 
face size improves is the resistance of the paper fibers 
to penetration by water, oils, inks, and other liquids (/). 
In addition, the surface size binds loose fibers, gives the 
sheet greater resistance to picking during printing, and 
aids in the control of sheet texture and curl. It has 
been generally recognized that a surface size is only 
effective to the extent that it remains on the surface 
of the sheet. No advantages result when the size 
penetrates below the surface, except perhaps for some 
minor increase in internal strength (2). 


* Elvanol is Du Pont’s registered trademark for its polyvinyl alcohol. 


B. A. Brarpwoop, Technical Representative, Vinyl Products Division, 
Electrochemicals Department; and E. P. Czrrwrn, Supervisor, Vinyl 
Products, Sales Technical Laboratory, Electrochemicals Department, BE. I. 
du Pont de Nemours & Co., Inc., Wilmington, Del. 
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Elvanol polyviny! alcohol, a water-soluble polymer, 
has been used for the surface sizing of paper and 
paperboard. Properties which makes its use as a sur- 
face size attractive include high adhesive strength and 
binding power, and excellent film-forming character- 
istics. Films of Elvanol polyvinyl] alcohol are clear, 
tough, and flexible; they demonstrate outstanding 
resistance to printing inks and solvents. Recent re- 
search has shown, however, that solutions of polyvinyl 
alcohol often penetrate rather than remain on the sur- 
face of the paper sheet. Consequently, excessive and 
uneconomical amounts of polyvinyl alcohol are some- 
times required to produce satisfactory sizing results. 

The original aim of this work was to study those 
factors which affect penetration of polyvinyl alcohol 
solution into paper and paperboard. A further ob- 
jective was to develop a method for retaining more of 
the polyvinyl alcohol on the sheet surface by preventing 
excessive penetration of the size solutions. 

A two-stage sizing technique which takes advantage 
of a chemical reaction between borax and polyvinyl 
alcohol has been developed. The paper is pretreated 
with a borax solution and then sized with polyvinyl 
alcohol; the chemical reaction takes place on the paper 
surface, preventing penetration of the size into the 
sheet. 


LABORATORY STUDIES 
Size Penetration 


Candidate sizing formulations based on polyvinyl 
alcohol were tested with the Vanceometer absorption 
tester (Fig. 1) for relative penetration into paper and 
paperboard. In this phase of the work, the procedure 
below was followed except that polyvinyl alcohol 
solutions were used instead of the mineral oil. A 
dense art board was chosen as the standard substrate 
for these tests in order that the penetration rate of all 


the polyvinyl alcohol solutions would be slow enough to 
be studied. 
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Vanceometer Oil Absorption Tester 


“The Vanceometer Absorption Tester consists of a projection 
lamp and condenser lenses, mounted in such a way as to cast a 
beam of light on a sheet surface at an angle of 20°. The light 
is then reflected in a straight beam through an iris diaphragm, 
into a photoelectric cell connected to a microammeter. A thin 
film of oil is then cast onto the surface of the sheet and placed 
in the path of the beam of light, so that the light from the projector 
is reflected off the oil film into the photoelectric cell. By this 
means, it is possible to determine the gloss and continuity of the 
oilsurface. As the oil film gradually disappears below the surface 
of the sheet, the light reflected into the photocell is lowered in 
direct proportion to the loss of oil into the sheet surface’ (3). 


Fig. 1. 


Vanceometer oil absorption tester 


By plotting the microampere readings against time, it 
was possible to compare the relative penetration rates 
for different polyvinyl alcohol sizes. This technique, 
based on the Vanceometer absorption tester, proved 
to be a quick, simple, and reproducible method for 
measuring size penetration rates. In later work, the 
Vanceometer was used to measure oil penetration into 
sized sheets as an evaluation test for gloss printing 
properties. Oil holdout also provided a real measure 
of the success in preventing deep penetration of poly- 
vinyl alcohol-based sizes. 


Effect of Solution Properties on Polyvinyl Alcohol 
Penetration 


The first series of experiments studied the effect of 
size viscosity, solids concentration, and surface tension 
on the penetration of polyvinyl alcohol sizes. Three 
grades of fully hydrolyzed polyvinyl alcohol were used: 
an experimental grade of high viscosity polyvinyl 
alcohol, Elvanol 72-60 polyvinyl alcohol, and Elvanol 
70-05 polyvinyl alcohol (Table I). The polyvinyl 
alcohol solutions were prepared by slurrying the dry 
polymer in cold water for 10 min., then cooking at 
190 to 195°F. for 30 min. Water lost by evaporation 
was replaced. 

Viscosity. Solutions of Elvanol 70-05, 72-60, and 
the experimental high viscosity polyvinyl alcohol were 
prepared at a concentration of 5.5% solids. At 
25°C. the solutions had viscosities of 7, 220, and 440 cp., 
respectively. Portions of these solutions were mixed 
to give additional size solutions with viscosities of 88, 
119, and 140 cp. at 5.5% solids. Polyvinyl alcohol 
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Table I. 


Fully hydrolyzed 


Grades of Polyvinyl Alcohol 


Viscosity at 


polyvinyl alcohol 4% solids, cp. Cost, ¢/lb. 
Experimental high viscosity 
grade 150 is 
Elvanol 72-60 60 58 
Elvanol 71-30 30 65 
Elvanol 70-05 O} 68 


solutions with viscosities greater than 440 cp. were 
not investigated because it was felt that such viscous 
solutions would be impractical in commercial size 
press or calender stack application. 

These six polyvinyl alcohol solutions were tested for 
penetration on the Vanceometer, as described above. 
The results, presented in Fig. 2, show that an increase 
in solution viscosity up to 220 cp. noticeably reduced 
the rate of size penetration and the ultimate penetra- 
tion. Increasing the viscosity from 220 to 440 ep., 
however, gave only a slight improvement in holdout. 

Solids Concentration. Solutions of Elvanol 70-05, 
72-60, and the experimental high viscosity poly- 
vinyl alcohol were prepared at a viscosity of 220 ep.; 
these solutions had solids concentrations of 14.5, 5.5, 
and 4.5%, respectively. The three solutions were 
then tested for size penetration. The Vanceometer 
data, plotted in Fig. 3, show that an increase in solids 
resulted in a considerable improvement in size holdout. 
Comparing Figs. 3 and 2, the highly concentrated 
solutions demonstrated less penetration than the highly 
viscous solutions. Use of the necessary high solids 
would probably be too expensive and would certainly 
accentuate sticking on the calender stacks. 


100 T a a 
90 VISCOSITY, cp. 
@® xP HIGH viscosity PvA 400 
ELVANOL 72-60 220 
© Etvano. 70-05 /72-60 140 
che @ etvanor 70-05/72-60 119 | 
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© > evvanot 70-05 7 
70 
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Fig. 2. Effect of solution viscosity on size penetration; 


size solutions applied at 5.5% solids 
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Fig. 3. Effect of solution solids on size penetration; 


viscosity of size solutions = 220 cp. 


Surface Tension. The surface tension of a 5.5% 
solution of Klvanol 72-60 was reduced from 72 to 35 
dynes per em. by the addition of a surfactant* (0.2% 
based on solution). The effect of surface tension on 


* Triton X-100, alkyl aryl polyether alcohol (Rohm and Haas Co., Phil- 
adelphia, Pa.). 
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90 =, 


SURFACE TENSION 
dynes /cm 


80 eee 4 
@- etvanot 72-60 35 
+ 
0.2% SURFACTANT 
6 (B)- ELvANOL 72-60 72 | 
a 
E 
° 
S a 
8 
E 
e 
ke) 
g 4 
a 
Ww 
F 
WwW 
= 
je) 
WwW 
{2) 
= 
$ 
30h 
| 
| 1 
20 1 si i L | 
) 10 20 30 40 50 60 70 
TIME, sec 
Vig. 4. Effect of surface tension on size penetration; 
size solutions at 5.5% solids and 220 cp. 
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polyvinyl alcohol size penetration was investigated 
using these two solutions. The results determined 
with the Vanceometer are presented in Fig. 4. Lower- 
ing of the surface tension did not change the ultimate 
penetration of the polyvinyl alcohol size, but it did 
slightly decrease the initial rate of penetration. 


Gelling Agents for Polyvinyl Alcohol 


Since varying the viscosity, solids concentration, or 
surface tension did not appear promising as practical 
techniques to control the penetration of polyvinyl 
alcohol sizes, an evaluation of a number of gelling agents 
for polyvinyl alcohol was made. These gelation and 
precipitation agents were tested as pretreatments 
designed to gel the polyvinyl alcohol on the surface 
of the sheet, preventing excessive size penetration. 

Borax as a Gelling Agent. The reaction between 
aqueous tetrasodium borate decahydrate (borax) and 
polyvinyl alcohol is well known (4, 5). Mechanisms 
describing the reaction of boric acid and borax with 
polyvinyl alcohol have been presented in the literature 
(6). In an aqueous system, boric acid and polyvinyl 
alcohol combine to form a polyvinyl alcohol/boric 
acid monodiol: 


la la 
CH, CH, 
< ne 
omen HO CHO 
CH, 7 B—OH = CH, B—OH 
SS S 
CH—OH HO Wis 
ya 
CH, CH» 
S 


~ 
Polyvinyl Alcohol Boric Acid Monodiol Complex 


This reaction results in a shght viscosity mcerease 
but does not precipitate or gel the polyviny! alcohol 
at boric acid levels of 20% or less, based on the poly- 
vinyl alcohol. The addition of an alkaline material 
to the polyvinyl alcohol/boric acid monodiol solution, 
or a direct combination of polyvinyl alcohol and borax 
results in the formation of the didiol complex of poly- 
vinyl alcohol and boric acid: 


eA 
CH2 
~\ 
CH—O 
ye x 
CH: B—OH + NeOH = 
X 
CH—O 
Je 
CH, 
Sin, 
Monodiol Complex 
WA ‘s 
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Didiol Complex 


The formation of the didiol complex leads to the 
development of a stable three-dimensional gel network. 
The didiol complex reaction is reversed to the monodiol 
complex by the addition of excess acid. Sorbitol, 
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“fe BORAK/BORIC ACID MIXTURE REQUIRED TO GEL ELVANOL 72-60 
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Fig. 5. Effect of ratio of borax/boric acid at 5% total 
solids on quantity of mixture required to gel 3% solution 
of Elvanol 72-60 


hydrogen peroxide, and weak acids are effective agents 
for both breaking the didiol gel structure and pre- 
venting its formation. 

Borax/Boric Acid Mixtures. In an effort to define the 
effect of borax and boric acid, and combinations of 
both, on polyvinyl alcohol solutions, a study was made 
to relate the pH of borax/boric acid solutions to the 
amount of borax/boric acid required to gel a polyvinyl 
alcohol solution. A number of borax/boric acid solu- 
tions were made at a total concentration of 5% solids. 
The pH of these solutions decreased from 9.3 to 3.5 as 
the ratio of borax to boric acid was changed from 1:0 
to 0:1. 

A solution of Elvanol 72-60 polyvinyl alcohol at 3% 
solids was gelled with the different borax/boric acid 
solutions. As the ratio of borax to boric acid was 
decreased, more of the gelling solution was required 
to gel the same amount of Elvanol 72-60 solution. <A 
relationship was established between the ratio of borax 
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Fig. 6. Effect of borax pretreatment on size penetration 
of a 5.5% solution of Elwanol 72-60 
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to boric acid (or the pH of a borax/borie acid mixture) 
and the amount of borax/boric acid required to gel a 
constant amount of polyvinyl alcohol. This relation- 
ship is presented graphically in Fig. 5. 

Solutions of polyvinyl alcohol and boric acid will 
gel with the addition of enough base to convert some 
boric acid to borax. Gels of borax and polyvinyl 
alcohol, on the other hand, can be liquefied by the 
addition of enough acid to convert the borax to boric 
acid. 


5% BORAX PRETREATMENT 


CONTROL 


VANCEOMETER GLOSS, microamp. 


) 10 20 30 40 50 60 70 
TIME, sec 
Fig. 7. Effect of borax pretreatment on oil absorption of 


beard sized with 5.5% solution of Elvanol 72-60 


Effect of Borax on PVA Holdout. Of all the ma- 
terials tested, borax proved to be the most effective 
pretreating agent for preventing deep penetration of 
polyvinyl alcohol sizes. The effect of borax as a 
pretreatment for the prevention of polyvinyl alcohol 
penetration into paper and paperboard was illustrated 
with the following experiment: A sample of the dense 
art board was treated with a 5% solution of borax and 
allowed to air-dry. A 5.5% solution of Elvanol 72-60 
was then tested for penetration on both the borax- 
pretreated and the untreated board. The Vanceo- 
meter data from these tests are plotted in Fig. 6. The 
Vanceometer curve representing the Elvanol 72-60 
penetration into the borax-pretreated art board is flat, 
indicating a zero rate of size penetration. The poly- 
vinyl alcohol solution penetrated into the untreated 
art board as it did in the previous tests. 

Effect of Borax-PV A Treatment on Oil Holdout. The 
art board, sized in one case with only Elvanol 72-60 
and in the other with borax and Elvanol 72-60, was 
tested for oil absorption using the standard viscosity 
oil NCS-12,* according to the Vanceometer procedure 
previously described. The Vanceometer oil absorption 
data, plotted in Fig. 7, showed that the two-stage 
borax-polyvinyl alcohol size was effective in providing 
complete oil holdout for 60 sec.; the same polyvinyl 
alcohol size applied with no borax pretreatment allowed 
oil penetration. In this and later work the Vance- 


* Standard viscosity mineral oil (Hillside Laboratory, Chicago, II). 
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Fig. 8. Potdevin label paster 


ometer oil absorption data were used as a measure of 
the original polyvinyl] alcohol size holdout. 

Effect of Ratio of Borax to PVA on Ov Holdout. 
Although paper and paperboard sized for solvent hold- 
out or grease resistance should demonstrate the highest 
possible degree of oil holdout, high gloss printing does 
not require absolute oil holdout. In fact, too much 
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Fig. 9. Effect of polyvinyl alcohol concentration on oil 
absorption of kraft liner pretreated with 3% borax solution 
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Fig. 10. Effect of borax concentration on oil absorption of 
kraft liner sized with 3% Elvanol 72-60 solution 


resistance to penetration by printing inks may cause 
offset in some printing operations. 


Kraft linerboard was used to study the effect of the 
ratio of borax to polyvinyl alcohol on the oil resistance 
of the sized sheet. In the first series of experiments, 
the kraft linerboard was pretreated with a 3% solution 
of borax, then sized with Elvanol 72-60 solutions at 
concentrations of 5, 3, 2, and 1% solids on the Potdevin 
label paster (Fig. 8). This allowed the application of 
a range of Elvanol sizing weights. After conditioning, 
the sized sheets were tested for oil absorption on the 
Vanceometer. The data, plotted in Fig. 9, showed 
that oil holdout increased as the concentration of 
polyvinyl alcohol increased. 


The same kraft linerboard, in the second series of 
experiments, was pretreated with equal pickups of 
borax solutions at concentrations of 5, 3, and 1% 
solids. The pretreated sheets were all sized with 3% 
solutions of Elvanol 72-60 at equal size add-on. After 
conditioning, these sheets were also tested for oil 
absorption. The Vanceometer data (Fig. 10) clearly 
showed that the oil holdout increased uniformly as 
the quantity of borax pickup was increased. These 
data also indicate that the polyvinyl alcohol size 
holdout increased as the quantity of borax pickup 
increased. 


These experiments illustrated that varying degrees 
of oil holdout can be achieved by controlling the ratio 
of borax to polyvinyl alcohol. In a commercial opera- 
tion it will be necessary to establish the optimum ratio 
of borax to polyvinyl alcohol for the desired degree of 
sizing. Usually it appears preferable to start with the 
borax solution at 5% solids and vary the polyvinyl 
alcohol solids to obtain the required oil holdout. 


Vol. 43, No. 11 November 1960 Tappi 


Table Il. Summary of Laboratory Sizing Tests 
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Surface Sizing by the Two-Stage Borax-Polyvinyl Alcohol 
Treatment 


Laboratory Sizing Methods. Paper and paperboard 
were pretreated by brushing an aqueous solution of 
borax onto the sheet surface. The pretreated sheets 
were allowed to air-dry before sizing. They were 
then sized on the 6-in. Potdevin label paster. Ap- 
proximately 250 ml. of the polyvinyl alcohol size solu- 
tion was placed in the paster reservoir. Samples 
(6 by 10 in.) were sized by making a single pass through 
the paster operating at a line speed of 45f.p.m. Pickup 
weights were determined by weighing the paper 
samples immediately after sizing. Adjustments in 
dry sizing weights were made by changing the concen- 
tration of the size solution. The sized samples were 
allowed to air-dry and were not calendered. The 
sheets were conditioned for a minimum of 24 hr. at 
73°F. and 50% R.H. (TAPPI Standard T 403 m-58). 

Test Results. The borax-polyvinyl alcohol treat- 
ment was applied to six different substrates including 
unbleached kraft board, linerboard, and wrapper; 
bleached kraft fourdrinier board; patent coated 
newsboard; and chip board. The pretreatment was 
made with a 5% borax solution. Pretreatment weights 
were maintained at 0.5 lb. of borax per 1000 sq. ft., 
representing a raw materials cost (RMC) of about 
1.5¢ per 1000 sq. ft. (approximately $0.30 per ton of 
board). A size of Elvanol 72-60 was applied to the 
pretreated sheets on the Potdevin label paster. Dry 
pickup weights were in the range of 0.057 to 0.133 lb. 
of polyvinyl alcohol per 1000 sq. ft., representing a 
RMC of 3.3 to 7.7¢ per 1000 sq. ft. (approximately 
$0.66 to $1.60 per ton of board). 

After conditioning, the following evaluation tests 
were made: 


1. Vanceometer oil absorption test. 

2. Cobb size test (TAPPI Standard T 441 m-45). 

3. Mullen burst strength (TAPPI Standard T 403 m-58). 
4. IGT printability test (7). 


The test results on the six substrates are described 
below and summarized in Table IT. 

Vanceometer oil absorption. In these tests the Vanceo- 
meter gloss was reported after 5, 20, and 60 sec. By 
comparing the gloss at these intervals, it was easy to 
determine if the oil penetrated into the sheet. Although 
the Vanceometer data on most of the boards were con- 
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stant at the different times, indicating no oil penetra- 
tion, the values were not exceptionally high in some 
instances. This is probably due to the fact that the 
sheets were not calendered after sizing. The very 
porous chip board, sized at a total RMC of 6.0¢ per 
1000 sq. ft., showed some oil penetration. In contrast, 
all the other samples demonstrated no drop in Vance- 
ometer gloss during the first 60 sec. The chip board 
did show excellent oil holdout at a higher sizing level, 
RMC of 9.2¢ per 1000 sq. ft. 

Cobb size test. Generally, the borax-polyviny] alcohol 
treatment did not cause any change in the water 
sensitivity of those sheets which had Cobb values 
below 0.5 g. before sizing. This was true in the case 
of the kraft linerboard and the patent coated news 
board. The borax-polyvinyl alcohol treatment. re- 
duced the water sensitivity of the other sheets which 
had original Cobb values greater than 0.5 g. 

Under certain conditions, borax, like most alkaline 
materials, may react with and reduce the effectiveness 
of the alum/rosin internal size. The degree of inter- 
reaction depends upon the strength of the alkaline mate- 
rial, temperature, and time allowed for the reaction to 
continue. Under the conditions of mill operation, 
where the borax solution is dried rapidly, no evidence of 
internal size degradation has been noted. In some lab- 
oratory experiments, when borax-pretreated sheets 
were dried at room temperature, there was a reduction 
in water resistance, as measured by the Cobb size test. 

Control of the Cobb values of high gloss printing 
sizes is particularly important in high-speed glu- 
ing operations with water-based adhesives. Other 
work has shown that a range of Cobb values can 
be achieved with the borax-polyvinyl alcohol size by 
using different viscosity grades of polyvinyl alcohol. 
The higher viscosity grades are more water resistant 
than are the lower viscosity grades. Also, the addition 
of small amounts of certain wetting agents such as 
Alkanol* crude solution to the size formulation was 
effective in increasing the Cobb value of the sized 
sheets. 

Mullen burst strength. The borax-polyvinyl alcohol 
treatment increased the burst strength of the test 
sheets. The increases ranged from 12% for bleached 
kraft fourdrinier board to 45% for the kraft linerboard. 
7IGT printability test. The IGT pick tests were made 


* Du Pont’s registered trademark for its surface active agent—alkyl- 
naphthalene sodium sulfonate. 
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Table III. Sizes for Paper and Paperboard 


Cost, 


Materials Type ¢/ld. 


Fully hydrolyzed, high 58 


Elvanol 72-60 polyvinyl | 
viscosity 


alcohol 


Tetrasodium borate Decahydrate 2 5 

Sodium carboxymethyl- Low viscosity 60 
cellulose ; 

Sodium alginate Low viscosity 90 

Starch Acid-modified 9 

3:1 Starch/polyvinyl we 22 
alcohol 


according to the usual procedure (7) using no. 8 stand- 
ard tack ink. This ink has the highest tack of those 
used with the IGT tester. The results were reported 
as the speed, in feet per minute, at which fiber picking 
began. In this work it was found that the unsized 
kraft fourdrinier board and kraft board showed no 
fiber tear up to speeds of 650 f.p.m., the upper limit of 
the IGT tester. The other unsized sheets, however, 
all picked at speeds lower than 650 f.p.m. The borax- 
polyvinyl alcohol sizing technique successfully elim- 
inated ink picking at speeds up to 650 f.p.m. on all the 
samples except the chip board. The unsized chip 
board showed essentially no pick resistance. With the 
borax-polyvinyl alcohol size, the pick resistance of this 
board was increased to 250 and 350 f.p.m. at RMC 
levels of 6.0 and 9.2¢ per 1000 sq. ft., respectively. 


Comparative Evaluation of Different Sizing Agents 


Before the development of the borax-polyviny] alco- 
hol sizing technique, a great deal of work was done com- 
paring the sizing performance of Elvanol 72-60 poly- 
vinyl aleohol with sodium carboxymethylcellulose, so- 
dium alginate, and an acid-modified starch (Table III) 
(8). These sizing materials, and also a 3:1 mixture of 
starch: Elvanol 72-60, were applied to kraft linerboard, 
bleached foodboard, and patent coated board. Appli- 
cation rates were controlled so that the RMC of the size 
was maintained at 7.5¢ per 1000 sq. ft. The sheets 
were calendered and conditioned before testing. 

The identical kraft linerboard used in the compara- 
tive sizing study was treated in this work with the 
borax-polyviny] alcohol size. The borax pretreatment 
and the polyvinyl alcohol size were applied at rates 
equivalent to 1.5 and 6.0¢ per 1000 sq. ft., respectively, 
making a total sizing cost of 7.5¢ per 1000 sq. ft. These 
sheets were conditioned but not calendered before test- 
ing (TAPPI Standard T 403 m-58). 

Test Results. To determine the effectiveness of the 
borax-polyvinyl alcohol treatment as compared with 
other sizes, the sized sheets were evaluated with the 
following tests: Vanceometer oil absorption test, the 
Cobb size test, the Mullen burst strength, and the IGT 
printability test. 

Vanceometer oil absorption. All sized sheets were 
tested for oil holdout on the Vanceometer absorption 
tester. The Vanceometer data are plotted in Fig. 11. 
The polyvinyl alcohol showed better holdout than 
either the sodium alginate or the CMC. Although the 
starch performed better than the polyvinyl alcohol and 
the starch/polyvinyl alcohol mixture, the two-stage 
borax-polyvinyl] alcohol size had the best oil resistance. 
The initial Vanceometer readings for some of the sizes 
were higher than for the borax-polyvinyl alcohol size. 
This was probably due to the fact that the borax- 
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Fig. 11. Comparison of effect of sizing agents on oil 
absorption of kraft liner at size add-on equivalent to 7.5¢/ 
1000 sq. ft. 


polyvinyl alcohol sized sheets were the only ones.not 
calendered. 

Cobb size test. The starch/polyvinyl alcohol and 
the borax-polyvinyl alcohol sizes showed very little 
change in water absorption values from the unsized 
control, as shown in Fig. 12. As was previously 
mentioned, it is possible to increase the Cobb values of 
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COBB SIZE, MULLEN BURST & IGT PRINTABILITY OF KRAFT 
LINER TREATED WITH VARIOUS SIZING AGENTS, 
APPLIED AT 7.5¢/1000 SQ.FT. 


Fig. 12. ‘ Cobb size, Mullen burst and IGT printability 
of kraft liner treated with various sizing agents; applied at 
7.5¢/1000 sq. ft. 
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Table IV. Summary of Test Results on Patent Coated News Board Sized in Mill Trials 


Substrate —_———T rial L- 


Patent coated newsboard 


: —Trial IT Trial IIT 
retreatment solution None 5% Borax 5% Borax 5% Borax 
] L © Borax 5% Borax 5% Borax 5% Borax 
Size solution PYG 2.5% Elvanol 2% 4% Elvanol 6% Elvanol 5% Elvanol 50; Elen 
Elvanol 72-60 Elvanol 72-60 72-60 71-30 71-30 and 
72-60 72-60 5% 
Texo-Film 
6088 
ixt 
Age, days 22 103 22 103 vai oe iB 
K 1 Dy 7 
Tippee pe 45 1 145 1 145 a2, 68 22 68 
test, sec. eens 17 Aes 68 15 21 60 30 150 46 ) ‘ ‘ 
mS, 2 60 i hake i 1 
meee ues oe gh. es Fe 2.96 1.90 O69 ae. ee O70) et (Gy? - @ os (0) ms 0) 39 0°36 
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polyvinyl alcohol sizes by using low molecular weight, 
grades of polyvinyl alcohol or by modifying the poly- 
vinyl alcohol size with small amounts of a surfactant. 
The starch, CMC, and sodium alginate sizes all showed 
water-absorption values considerably higher than the 
unsized control. 

Mullen burst strength. The starch/ polyvinyl! alcohol 
mixture resulted in the largest improvement in burst 
strength (Fig. 12). All the other sizes were approxi- 
mately equivalent in performance, increasing the 
strength of the kraft linerboard about 18%. 

IGT printability test. Kraft linerboard sized by the 
borax-polyvinyl alcohol technique and with starch re- 
sisted picking on the IGT up to speeds of 650 f.p.m. 
with the no. 8 standard tack ink (Fig. 12). The starch/ 
polyvinyl alcohol, the polyvinyl alcohol, and the CMC 
sizes were approximately equivalent in pick resistance. 
All the sizes outperformed the sodium alginate which 
showed no improvement over the unsized control. 


One-Stage Sizing 


A number of modifiers were evaluated as additives to 
polyvinyl alcohol solutions in an attempt to develop a 
one-stage formulation which would show reduced pene- 
tration into the sheet. The only successful technique 
involved a mixture of boric acid and polyvinyl alcohol 
applied to paper or paperboard with an alkaline surface. 
Solutions of Elvanol 72-60 modified with up to 20% 
boric acid (based on polyvinyl alcohol solids) remain 
stable and fluid below pH 7.5. When boric acid/poly- 
vinyl alcohol solutions are applied to alkaline board, the 
boric acid is converted to borate and the polyvinyl alco- 
hol gels immediately on the surface of the sheet. Since 
most paper and paperboard is acidic, this one-stage siz- 
ing technique appears to have only limited application; 
therefore, the two-stage borax-polyvinyl alcohol sys- 
tem has been emphasized in this work. 


MILL STUDIES 


Based on the promising laboratory results, the two- 
stage borax-polyviny] alcohol surface size was evaluated 
on a commercial scale in several mill trials. The borax- 
polyvinyl alcohol technique has now been in continuous 
use in one mill for a period of almost a year. The mill 
results discussed below were determined in three early 
mill trials. In these three different trials, the borax and 
polyvinyl alcohol were applied in the same manner. 
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The borax solution, at 5% solids, was applied to the 
board from the top water box on the wet calender stack. 
Polyvinyl alcohol solutions were applied from a second 
water box on the same calender stack. Although gela- 
tion of polyvinyl alcohol in the second water box and 
sticking on calender stack were not encountered in these 
trials, dilute solutions of a gel-breaking agent (e.g., an 
acid, sorbitol, or hydrogen peroxide) were kept nearby 
in case the borax and polyvinyl alcohol solutions were 
inadvertently mixed. 

If it is not convenient to apply both the borax pre- 
treatment and polyvinyl alcohol size on the same calen- 
der stack, other application arrangements ean be em- 
ployed. The borax pretreatment has been applied from 
a spray head in the drying train. Borax solutions have 
also been applied at the size press. Based on mill ex- 
perience, similar sizing results can be expected with the 
borax-polyvinyl alcohol treatment using either water 
box, size press, or spray technique for the borax pre- 
treatment. 

The results obtained with the borax-polyvinyl alco- 
hol size in actual mill operation were similar to those 
attained in the laboratory. The borax pretreatment 
was extremely effective in reducing the penetration of 
the polyvinyl alcohol-base sizes into the sheet. The 
improved size holdout resulted in improved oil and 
grease resistance. Because these early sizing trials were 
of relatively short duration, it was not possible to deter- 
mine firm cost data. 

Samples of all the sheets sized in the trials were re- 
tained and conditioned according to TAPPI Standard 
T 403 m-58. The sheets were tested soon after the 
trial and then stored for extended periods of time at 
73°F. and 50% R.H. before retesting. The evaluation 
tests included the Vanceometer oil absorption test, tur- 
pentine penetration test (TAPPI Standard T 454 m-44), 
Cobb size test, and the Mullen burst test. The results 
from the three trials are discussed below and summa- 
rized in Table IV. 


Patent Coated Newstoard—Trial I 


The top liner of patent coated newsboard was sized 
in this mill trial. Control samples were prepared by 
sizing with a 2.5% solution of Elvanol 72-60 on the 
calender stack. The two-stage borax-polyvinyl alco- 
hol treatment was made with an application of 5% borax 
solution from the top water box on the calender stack, 
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followed with an application of 2.5% Elvanol 72-60 
from a second water box on the same stack. Addition 
of the borax water box created no sizing difficulties but 
care was taken to prevent any of the borax solution from 
leaking into the box containing the polyvinyl alcohol 
solution. 

The Vanceometer oil absorption data showed that the 
borax-polyvinyl alcohol technique resulted in greater 
oil resistance than did the size of only polyvinyl alco- 
hol. The water absorption values were less for the 
board sized with the borax-polyvinyl alcohol system. 
The burst strength was approximately the same for 
both treatments. After the board had aged 103 days, 
the tests were repeated. The Vanceometer oil absorp- 
tion results were essentially unchanged after aging. The 
Cobb values were lower, especially on the board sized 
with borax-polyvinyl alcohol. The burst strengths in- 
creased equally on the two samples. Grease resistance 
was measured on both the sheets according to the stand- 
ard TAPPI turpentine test. The borax-polyvinyl al- 
cohol size showed much more resistance to penetration 
by turpentine than the straight polyvinyl alcohol size. 

Samples of board from both runs, aged 103 days, were 
checked for Hunter reflectance as a measure of white- 
ness. The readings were the same for both the borax- 
pretreated board and the untreated board, indicating 
that the borax had caused no color reversion nor dark- 
ening of the bleached top liner. 


Patent Coated Newsboard—Trial IT 


At a second mill, another sizing trial was made using 
the top liner of patent coated newsboard. In this 
trial three runs were made, all employing a pretreatment 
of 5% borax solution at the top water box on the wet 
calender stack. Elvanol 72-60 polyvinyl alcohol solu- 
tions were applied from a second box on the same 
calender stack at solids concentrations of 2, 4, and 6%. 
No difficulties were encountered with the two-stage 
borax-polyvinyl alcohol sizing method. 

After the sized board had conditioned for 24 hr., 
Vanceometer oil absorption and turpentine penetration 
tests were made. The oil holdout increased as the 
polyvinyl alcohol size add-on was increased in a man- 
ner similar to that demonstrated in the laboratory 
(Fig. 9). Likewise, the turpentine resistance of the 
sized sheets was improved with increased polyvinyl 
alcohol add-on. After the board had aged for 145 
days under standard conditions, oil absorption was 
measured again and found to be essentially unchanged. 
Although the turpentine resistance on the aged board 
sized with 2 and 4% Elvanol 72-60 was practically 
unchanged, the grease resistance of the board sized 
with 6% Elvanol 72-60 increased more than twofold 
with aging. 

Cobb size and Mullen burst strength tests were made 
on the aged samples. The sheets sized at the three 
polyvinyl alcohol levels were approximately equivalent 
in Cobb values. The 6% Elvanol 72-60 size had a 
slightly higher burst strength than the 2 and 4% sizes. 


Patent Coated Newsboard—Trial IIT 


The news side of patent coated newsboard was 
sized at a third mill. In this trial the use of a thin- 
boiling starch* was evaluated as an extender for 


* Texo-Film 6088 (Corn Products Co., New York, N. Y.) 
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the borax-polyvinyl alcohol size. Two runs were 
made, each employing a pretreatment of 5% borax 
solution. The pretreatment and size were both ap- 
plied on the wet calender stack. In the first run, a 
solution of 5% Elvanol 71-30 polyvinyl alcohol (Table 
I) was applied to the borax-pretreated sheet. After a 
quantity of board had been sized under these conditions, 
a second run was made with a 50:50 mixture of Elvanol 
71-30 and Texo-Film 6088 at 10% total solids con- 
centration. Samples from each run were conditioned 
and tested. Oil absorption and turpentine penetra- 
tion tests showed that the board sized with the starch/ 
polyvinyl alcohol mixture had more grease resistance 
than the board sized with the polyvinyl alcohol. 
Cobb size and Mullen burst strength tests showed that 
the two boards were approximately equivalent in water 
resistance and burst strength. 

After the samples had aged 68 days, they were 
tested again for oil absorption and turpentine pene- 
tration. The grease resistance of the board had 
increased with aging. The starch/polyvinyl alcohol 
size, however, still showed greater resistance than the 
polyvinyl alcohol. Water absorption and bursting 
strength of the sized samples remained unchanged after 
aging. 

CONCLUSIONS 

1. The viscosity, solids concentration, and surface 
tension of polyvinyl alcohol solutions have little prac- 
tical effect on the penetration of polyvinyl alcohol 
sizes into paper and paperboard. aris 

2. The use of a borax pretreatment to gel polyvinyl 
alcohol sizes on the sheet surface is an effective tech- 
nique for preventing excessive size penetration. 

3. The borax-polyvinyl alcohol treatment results 
in excellent oil holdout and improves turpentine re- 
sistance when applied to several different kinds of paper 
and paperboard. 

4. When compared to several other sizing agents, 
on an equal cost basis, the borax-polyviny] alcohol treat- 
ment gives superior resistance to oil and turpentine 
penetration. 

5. Mill trials confirmed laboratory results of the 
borax-polyvinyl alcohol treatment on the oil- and tur- 
pentine-resistant properties of paper and paperboard. 

6. For sizing paper and paperboard with an alkaline 
surface, polyvinyl alcohol solution modified with boric 
acid is effective as a single-stage size for improved oil 
and turpentine resistance. 

7. The properties of paper and paperboard sized 
with the borax-polyviny! alcohol treatment are essen- 
tially unchanged after aging. 
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Operating Variables of a Blade Coater 


W. J. FOLLETTE and R. W. FOWELLS 


The amount of coating applied by a trailing blade coater is 
generally considered to be related to the base sheet, the 
coating color and the doctoring action of the blade. In 
carrying out a study of the doctoring action it was found 
that coating weight varied as a function of doctor blade 
pressure. A simple method for calculating blade pressure 
is described. For a system with fixed base stock, coating 
color, and operating speed, a quantitative statement for 
the coating weight-blade pressure relationship has been 
developed. The qualitative effects of variations in base 
stock, color, and speed are discussed. 


PIGMENTED coatings are generally applied to 
paper for two reasons: to change or improve the appear- 
ance, and to improve the printability. Because of its 
ability to produce smooth, pattern-free coatings, the 
flexible blade coater is considered to be well suited for 
the task of preparing surfaces for printing. 

The growth and use of the trailing blade occurred 
over a relatively short period of time. In the last 
decade the number has increased from just a few to 
something over 100 units at the present time. This in 
itself illustrates the capabilities of the blade coater. In 
spite of the tremendous popularity of the blade coater, 
relatively little has been published regarding its opera- 
tion. The information available in the literature 
(1-4) on control of coating weights indicates only that 
it is effected by coating color solids, paper absorbency, 
and machine speed. While these broad statements are 
helpful in general discussions of blade coaters, they 
leave many questions unanswered concerning the actual 
operation of the unit. To utilize more fully the po- 
tential of the flexible blade in our affairs, we, at the 
Central Research Department at Crown Zellerbach, 
found it desirable to determine what variables actually 
did control coating weight. 


EXPERIMENTAL 


The first step in the study was the determination of 
the relationship between blade pressure and coating 
weight, since blade pressure must be the basic mecha- 
nism by which coating weight is controlled. Subse- 
quently, the effects of changes in solids and viscosity 
of the coating color, the application speed, and the 
properties of the base sheet were observed in relation 
to the blade pressure and coating weight. 

Over 350 trials were used in this study. The ma- 
jority of these trials were carried out on the experi- 
mental coater in our cent ralresearch department. This 
25-in. unit is equipped with two flexible blade coaters. 
One is conventional “puddle” type trailing blade while 
the other permits the blade angle to be varied. The 
maximum operating speed is about 700 f.p.m. Ad- 
ditional information was gained through the use of a 
commercial off-machine coater of approximately 70- 
in. maximum trim and 1500 f.p.m. maximum speed. In 


W. J. Fou,errs, Project Leader, and R. W. Fowe ts, Assistant Chemist, 
Central Research Dept., Crown Zellerbach Corp., Camas, Wash. 
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most instances, high solids, low viscosity coating colors 
utilizing synthetic binders were used. When desired, 
the viscosity of these colors was increased through the 
use of thickening agents. A few runs were also made 
with high solids, medium-low viscosity colors prepared 
with natural binders. The range of solids and viscos- 
ities covered in these trials varied from 55 to 66% and 
100 to 36,000 cp., Brookfield, viscometer at 10 r.p.m. 
(spindles 1-6) 

In all the trials the desired blade conditions were 
first set up on the coater and the blade then run-in 
(honed to the proper angle) before the actual trial was 
made. Coating weights were determined by moni- 
toring with a differential beta-ray gage system. One 
gage head was positioned to measure the raw stock 
before coating, the other to measure raw stock im- 
mediately after coating. The difference between the 
two gage readings gave the amount of wet coating 
applied. This value multiplied by the per cent solids 
gave an accurate figure for the coating weight. In 
addition, the following advantages were gained from the 
use of the beta-ray gage system: variations in either the 
base stock or the coating application were detected 
immediately; coating weight information was avail- 
able much more rapidly than would have been possible 
with conventional weight determinations; a permanent 
chart record for study of the entire run was obtained. 


CALCULATION OF BLADE PRESSURE 


The flexible blade as it is used in the trailing blade 
coater can be thought of as a cantilever beam supported 
at one end with a load or force applied at the other. 
This force is supplied by urging the blade against the 
backing roll causing the blade to deflect (the deflection 
of the blade due to the weight of the coating color in 
the trough was not considered here since the level of 
the color in the trough was maintained constant 
throughout these trials). The equation (5, 6) for the 
deflection caused by the backing roll is as follows: 


IRILE 


Y = oR (1) 
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deflection of blade, in. 


F = force causing deflection, lb. 

L = blade extension, in. 

H = Young’s modulus, lb./in.? 

I = moment of inertia about z axis parallel to axis of backing 
roll, in.4 


The moment of inertia can be expressed as a function of 
the thickness and width of the beam, or in this case, 
the caliper c (in.) and trim b (in.) of the blade 
c8b 
l= (2) 

By combining equations (1) and (2) and transposing, 
the blade pressure P (per lineal inch) can be expressed 
as: 


953 


fr Ec y , 
=—- = — = 3 
b 413 ce 


2 


Figure 1 illustrates the terms as they are used in 
equation (3). ZL represents the blade extension and is 
measured along the blade from the edge of the bottom 
lip of the blade holder to the doctoring edge of the 
blade. The distance from the lip of the blade holder 
to the backing roll or to the surface to be doctored 
is represented by d. The blade deflection normal to d 
is denoted by y and the blade caliper or thickness 
by c. : 
DISCUSSION 


The amount of coating deposited on a web of paper 
can be considered to be the result of four factors acting 
independently. The first is the force of the blade 
against the backing roll or doctored surface. As the 
pressure is increased the doctoring action is increased, 
and the amount of coating remaining on the paper de- 
creases. The second factor acts in opposition to the 
first and is the pressure generated in the coating color 
by the rotating backing roll and paper. This force, 
referred to as the hydrodynamic pressure, tends to 
lift the blade and thereby to reduce the doctoring action. 
The net result of these two opposing forces governs the 
film thickness which passes beneath the blade. The 
third and fourth factors are well known in the trade, 
namely, color solids and base sheet. 


The Effect of Blade Pressure on Coating Weight 


When blade pressures were plotted against coating 
weights on logarithmic paper the resulting lines were 
found to be straight. [igure 2 is typical of the results 
which were obtained. It is an easy matter to fit such 
a line to an equation. 


log W = log B — A log P (4a) 


or 
W = B/PA (4b) 


where 


W = coating weight, lb. per ream 
P = applied blade pressure, lb. per lineal in. 
A, B = constants for the system 


The blade pressure is considered to be the force applied 
by the flexing of the blade. A represents the slope or 
rate of change of coating weight with changes in P. 
B, determined by the conventional slope-intercept 
method, becomes the amount of coating applied at a 
blade pressure of 1 lb. per lineal in. (where log P = 0). 
A large number of runs were made to verify this rela- 
tionship. The results of these showed that the re- 
lationship held true regardless of the coating solids, 
machine speed, viscosity, blade angle, or base stock. 
When these items were varied the specific values for 
A and B also varied. 

More than one combination of blade caliper, de- 
flection, and extension can be used to obtain a given 
blade pressure. Therefore, trials were made in which 
all variables, including blade pressure, were held con- 
stant except the means of obtaining the specified pres- 
sure. The coating weights remained unchanged. 
This clearly indicated that coating weight was indeed a 
function of blade pressure, regardless of how it was 
obtained. 
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Fig. 1. Terms used in describing the trailing blade system 
Hydrodynamic Pressure and Its Effect on Coating Weight 


Fuller (7) discusses the pressure exerted by a wedge 
of fluid such as would be found in a rotating journal 
bearing. In this instance the rotating journal forces 
a wedge of oil under the journal, thereby causing the 
journal to be lifted. An analogous situation exists 
in the case of the trailing-blade coater, wherein the ro- 
tating backing roll, or more correctly the rotating paper 
web, forces a wedge of coating under the blade which 
causes the blade to lift slightly. The degree to which 
the hydrodynamic pressure will lift the blade will 
depend upon the intensity of the foree—or blade pres- 
sure—to be overcome. This concept of a balance 
between the hydrodynamic pressure and the blade 
pressure provides the means of clarifying the 
mechanism of blade coating. 

Fuller (7) reviews the development of an equation 
describing the hydrodynamic pressure. In simplified 
form this is stated thus: 


Bi G (5) 
where 


p = hydrodynamic pressure 

u = viscosity 

S = speed 

h = film thickness 

G = geometry-of-system factor 
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Fig. 2. Blade pressure vs. coating weight. Colors solids, 
66%; viscosity, 170 cp.; speed, 600 f.p.m. 
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Fig. 3. The effect of viscosity on the blade pressure- 
coating weight relationship. Color solids, 66%: speed, 
600 f.p.m. 


On this basis we might extend our analogy by saying 
that when the viscosity of the coating color or the 
speed of the paper increases, the hydrodynamic pres- 
sure will also increase. This will result in the appli- 
cation of higher coating weights, neglecting, for the 
moment, the factor of base stock. 

The Effect of Viscosity and Speed on Hydrodynamic 
Pressure. The hydrodynamic pressure equation (5) 
describes the general behavior of a Newtonian system. 
If the color systems we dealt with behaved in this man- 
ner it would have been a simple matter to predict what 
weight changes would occur with a given speed or 
viscosity change. However, since the colors exhibit 
non-Newtonian flow, prediction becomes uncertain. 
We have not critically explored this area, other than 
to note that when viscosity is increased the rate of 
change in coating weight A also increases. A slight 
increase in A as the result of a sevenfold increase in 
viscosity is illustrated in Fig. 3. These viscosities 
were measured on a Brookfield viscometer at 10 r.p.m. 
(spindles 1 and 2), and undoubtedly are not indicative 
of the viscosities encountered in the high shear condi- 
tions of the coater. The measured viscosities were 
quite low, below 1200 cp. In the case of higher vis- 
cosity coatings, where-in the absorbency of the sheet 
plays a lesser role, the A term varies to a greater de- 
gree with changes in viscosity. For instance, in a 
situation similar to that in Fig. 3, the viscosity change 
was seventeen-fold and the change in A was sevenfold. 
In comparing color systems of considerably different 
composition we were not able to obtain good correlation 
between low shear rate Brookfield viscosity values and 
the A terms. Higher shear rate data would have been 
helpful. 

From an inspection of equation (5) the effect of speed 
appears straight forward. An increase in speed should 
result in an equivalent increase in hydrodynamic pres- 
sure. Unfortunately, the manner in which viscosity 
changes with increasing speed, and therefore shear rates, 
complicates the picture considerably. Broadly speak- 
ing the effect of speed is similar to the effect of vis- 
cosity, i.e., increases in either one or both increase 
hydrodynamic pressure and ultimately A, the slope of 
the coating weight expression (see Fig. 4). 

Effect of Geometry on Hydrodynamic Pressure. In 
equation (5) there is a term G representing the geo- 
metric configuration of the journal and the bearing, or 
in this case, the backing roll and the blade. If the 
angle 6 (Fig. 1) between the tangent of the roll and plane 
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Fig. 4. The effect of speed on the blade pressure-coating 
weight relationship. Color solids, 66%; viscosity, 170 cp. 


of the blade is small the lifting force or the hydro- 
dynamic pressure should be much greater than if the 
angle is large. A number of trials were carried out in 
which the blade angle 6 was varied. The data from one 
such series (see Fig. 5) substantiate this. This is 
reflected in the increasing values of both A and B 
with decreasing blade angles. 


Absorbency 


Base Stock. The effects of paper absorbency are well 
known to those in the field. In brief, the higher the 
absorbency, the greater the quantity of total coating 
pickup, since total coating weight is the sum of ab- 
sorbed coating plus surface coating. The base 
stocks illustrated in Fig. 6 represent two different levels 
of sizing. This difference is reflected in a change in 
the B term (equation 4)—the more absorbent sheet 
having the higher value. 

Surface characteristics are also a critical factor in 
determining the base level of coating. A comparison 
of the B values obtained from the MG (Hi-fin) and 
MF (Lo-fin) lines in Fig. 7 illustrate:-to what degree 
the surface effects the coating weight. Other trials 
on MF sheets of varying degrees of finish have confirmed 
this. 

The effect of the base sheet on the slope of the coating 
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2 3 4 5) 6 iG 


BLADE PRESSURE, lb./lineal in. 


Fig. 5. The effect of blade angle on the blade pressure- 
coating weight relationship. Color solids, 66%; viscosity, 
6000 cp. 
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COATING WEIGHT, |b./ream in. 


0.2 0.5 1.0 2.0 5.0 
BLADE PRESSURE, lb./lineal in. 
Fig. 6. The effect of base sheet absorbency on the blade 
pressure-coating weight relationship. Color solids, 66%; 
viscosity, 170 cp.; speed, 600 f.p.m. 


weight term A is not clear. It appears that as the 
absorbency of the sheet increases the slope A decreases. 
Our present feeling is that at higher blade pressures 
the hydrodynamic head built up in the color, and con- 
tained m the color by the blade, forces more coating 
into a more open or more absorbent sheet than it does 
a tighter or less absorbent sheet. As blade pressures 
are reduced, the hydrodynamic pressure at equilibrium 
is also reduced and less difference is noted. The net 
result would be a lower slope for the more absorbent 
sheet. 

Viscosity and Speed. As would be expected, viscosity 
does effect the amount of coating absorbed into the 
sheet. Figure 3 shows that while the slopes of the 
lines increase with higher viscosities, the total coating 
weights in this particular case decreased (as did the 
values of B) because of less coating strike-in. 

Speed affects absorbency by changing the effective 
viscosities of the coating with changing shear rates. 
Speed further affects the amount of coating applied by 
altering the time interval available for coating pene- 
tration. In this light, one would expect the coating 
weight to decrease as the machine speed is increased. 
Such is the case when the blade pressures are relatively 
high (see Fig. 4). However, as discussed before, at the 
lower blade pressures the increased hydrodynamic pres- 
sure due to speed is able to lift the blade. Therefore, 
the loss due to absorption is overshadowed by the in- 
creased amount of surface coating. Accordingly, the 
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coating weight relationship. Color solids, 66%; viscosity, 
170 cp.; speed, 600 f.p.m. 
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Fig. 8. 
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value of the B term may increase or decrease as speed 
increases, depending upon the relative significance of the 
absorbed coating and the net result of applied blade 
pressure and hydrodynamic pressure. 

As an additional example of how coating weight 
changes with speed, a series of trials were made in 
which the speed was varied over a wide range while 
the blade pressure was held constant (see Fig. 8). 
First, coating weight decreased to a minimum because 
of the reduction in absorbed coating with higher 
machine speeds. This was followed by increases in 
coating weight as the hydrodynamic pressure built up 
with still higher machine speeds. Second, the speed 
at which the minimum coating weight occurred moved 
upward with higher blade pressures. This again showed 
that coating weight is related to the net balance of blade 
pressure and hydrodynamic pressure. 

In the above trials a relatively low blade angle was 
used and the effect of hydrodynamic pressure was 
thereby intensified. A similar series of runs were 
made on a commerical off-machine coater using a con- 
ventional puddle-type blade and blade angle. In this 
instance, the speeds necessary to lift the blade were 
much higher since the geometry of the blade reduced 
the intensity of the hydrodynamic pressure at any 
given speed. 

Coating Solids. The general effect of increasing 
coating color solids is as would be expected. Figure 
9 illustrates the changes which occur. Both the A 
and B terms of the equation increase as solids increase. 
The B term is affected primarily by the higher per- 
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centage of solids in the coating while the A term is 
probably affected by the resulting increase in color 
viscosity. 


SUMMARY AND CONCLUSIONS 


A method for determining the blade pressure applied 
by a flexible blade coater has been described. For a 
given operating speed and coating color formulation, 
variations in blade pressure will produce predictable 
changes in coating weight. These changes take the 
form of equation (4b). 

At our present level of knowledge the values of the 
terms A and B must be determined experimentally. 
Once established for a system where machine operating 
speed and color characteristics are held constant, the 
necessary change in blade pressure to obtain a desired 
change in coating weight can be readily calculated. 
On the other hand, it is not possible to calculate the 
required blade pressures for a different system without 
first experimentally establishing values for A and B. 

To date our work has shown the following changes 
to occur in the basic formula. 

As viscosity or machine speed increases A increases; 
B may increase or decrease depending upon the ab- 
sorbency of the sheet and the net effect of applied 
blade pressure and the hydrodynamic pressure. 

As color solids increase both A and B increase. 


As absorbency and/or roughness increase A appears 
to decrease slightly. B increases. 

As the angle of the coating blade to the tangent of 
the backing roll decreases A and B increase. 

Although there is still much to learn before an ex- 
pression is available for predetermining constants for 
a new system, we are still able to discuss the interplay 
of the variables in the system. This has been useful 
to us in obtaining a clearer understanding of the 
flexible blade coater. We believe that others will also 
find this to be true. 
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The Champflex Coater 


CHARLES G. WHELPTON 


One of the more recent developments in the field of coat- 
ing paper and board is the Champflex coater. In the gen- 
eral category of trailing blade coaters, the Champflex uses 
a small rotating rod held in a spring mounting. Rotating 
against the direction of sheet travel, the rod has the ability 
to doctor coatings without a tendency for foreign particles 
to lodge behind the blade, causing streaks. The coater is 
relatively easy to operate, fairly inexpensive to build, and 
permits simple coating preparation and handling tech- 
niques. A single coating application can apply a weight 
of from 3 to 15 lb. per ream (25 X 38—500) per side at solids 
ranging up to65%. The versatility of the Champflex coater 
is emphasized by its successful use both on- and off-ma- 
chine, not only to apply pigmented coatings, but also to 
apply nonpigmented materials which could not be done 
successfully by other means. 


In THE search for simpler, less expensive, and 
more efficient machine coaters for paper and board, 
Champion feels that it has made a significant break- 
through. The Champflex® coater, an outgrowth of the 
development now familiarly known as the Champion 
machine-coating process, is proving to be an effective 
answer to a number of the problems in this constantly 
expanding field. Although it has been in use in our 
own mills for several years and recently has been 
licensed to others, the operating details of the Champ- 
flex coater have never been disclosed publicly before. 

To put the Champflex coater development into 
proper perspective, the development of the Champion 
CHariLes G. WHELPTON, Assistant Manager, European & Licensing Division, 


The Champion Paper & Fibre Co., Hamilton, Ohits ; 
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process with which it has much in common will be 
reviewed. 

As can be seen in Fig. 1, the Champion process itself 
employs a very simple coater. The principle involves 
the application of an excess of coating to the web 
where a filter cake forms as the water drains into the 
paper. Next, a doctor blade removes the surplus 
coating, leaving the semisolid filter cake on the surface 
of the web. In addition to being inexpensive and 
easy to operate, the Champion process does a good job 
when it is properly used. 

As an indication of its acceptance, there are over 80 
paper and board machines in 13 countries, each having 
from one to four Champion coaters installed. But 
use of the Champion process has been somewhat limited 
because the web must have a moisture content of 35 
to 50% at the coaters. Otherwise the paper or board 
is not flexible enough to fit the blade properly and an 
uneven doctoring action results. With such a damp 
and correspondingly weak web, it is difficult to run in 
excess of 1000 f.p.m. on papers weighing 50 lb. or less 
per ream (25 X 38—500) having 50% or more ground- 
wood in the furnish. Because of that, efforts have 
been directed toward development of a more versatile 
machine coater. 

Out of the first development efforts came a trailing 
blade-type coater which troweled the coating, pro- 
ducing an exceptionally flat, smooth surface on a web 
containing from 5 to 15% moisture. However, this 
coater was plagued by the tendency of the blade to 
scratch the coated surface. Several types of flexible 
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Fig. 1. The Champion machine coating process 


and rigid coater blades were tried but with disappoint- 
ing results. The biggest problems were scratches 
from foreign particles which would catch between the 
blade and the web, and excessive blade wear. Further 
development work led to the invention by Edgar War- 
ner of Champion’s Research & Development Division, 
of a small diameter rotating doctor bar held in a spring 
mounting as shown in Fig. 2. 

The body of the blade consists of a spring steel 
strip approximately 3'/, in. wide by 0.025 in. thick. 
Along one edge are welded two thin strips shaped to 
hold the rotating bar. 

In 1956, U. S. pat. 2,729,192, which describes this 
coater blade assembly, was issued and assigned to 
Champion. It was christened the Champflex blade. 
It is the heart of the Champflex coater, and as men- 
tioned at the outset, this is the first public disclosure of 
its operating details. 

Early in 1958, Champion was approached by a mill 
that wanted to coat bleached board. The goal was a 
good print quality with a minimum of coating, since 
coated bleached kraft board seldom sells for a higher 
price than the same board uncoated. 

It seemed that a variation of our trailing blade-type 
coater located between machine calenders would be a 
satisfactory solution. Pilot-plant trials were made 
with the flexibly held rotating doctor and resulted in 
the arrangement as shown in [ig. 3. Two rolls were 
used to apply coating to the web. The excess was then 
doctored by the rotating blade held by the flexible 
mounting. The steel backup roll was driven by the 
web which it kept in contact with the blade to insure 
an even coating application. 

While belonging to the general class of trailing blade 
coaters, the Champflex is unique in having the char- 
acteristic feature of the small rotating rod held in a 
spring mounting. The rod, which is chrome plated to 
give longer service, rotates at 10 or 20 r.p.m. against the 
direction of web travel. As the rod turns, it is con- 
tinually wiped clean by the stainless steel strips which 
form the socket or groove which holds it. Conse- 
quently, foreign particles do not tend to lodge between 
the rotating edge of the blade and the web. Instead, 
they are ejected from the nip and washed away by 
the fluid coating doctored from the web. The result 
is a trailing blade coater which will operate with a 
minimum of streaks and scratches. 

Rod sizes of both !/, and 3/s in. diam. are in use 
today. As one might expect, the larger the blade, 
the heavier the coating application and the greater the 
tendency for a pattern to be formed. The body of the 
blade is clamped in a holder which has adjustment 
screws spaced a short distance apart, across the width 
of the machine. These screws can be used to help 
bring the blade into proper position relative to the web 
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Fig. 2. The Champflex coater blade; U.S. patent no. 
2,729,192 


to doctor it uniformly. That is, the pressure along 
the length of the blade can be varied to cause the rod 
to conform as closely as possible to the cross machine 
profile of the web. 

Furthermére, the rotating rod will not overheat or 
warp as will a razor-thin blade if it happens to run 
against the dry web for more than a few seconds before 
the coating is applied. 

Blade life varies, depending on such factors as the 
coating abrasiveness, rod size, blade pressure, machine 
speeds, and grades. One paper machine operating at 
1000 f.p.m. commonly gets from 1 to 2 weeks’ service 
from a blade. Longer life is the rule on slower running 
board machines. 

The principal causes of blade trouble are lack of 
maintenance and rupture of the chrome plate. If 
there is any question about the condition of a blade, 
it should be replaced, spring mounting, rod and all, 
during regularly scheduled shutdowns or before the 
start of a coating run. However, if rod failure should 
occur during operation, a new rod can be substituted 
for the worn one without removing the spring holder. 
As a result, down time can usually be held to 2 or 3 min. 

The applicator rolls are commonly run against the 
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Fig. 4. Typical Champflex coater for paper 


direction of web travel at a surface speed of about 150 
f.p.m. They are chrome plated to facilitate washups 
which are generally not required more often than once a 
day. In addition to the flexibility of the holder for the 
rotating rod, we have found there must be some re- 
silience in the web itself or in the backup roll to reduce 
the danger of the web snapping as it passes between 
blade and the backup roll. 

As a result of coating trials on board in excess of 
10 to 12 points in caliper, we found that sufficient re- 
silience or cushion was supplied by the board itself. 
That made it possible to use a stainless steel backup roll 
without a helper drive. Since the roll slips some- 
what, as it is driven by the web, it is self-cleaning, to a 
degree. However, large coating deposits should either 
be washed- or scraped-off. 

Because papers weighing less than about 100 lb. 
per ream (25 X 38—500) have little built-in cushion, 
they require a rubber-covered backup roll. Also, since 
there is no slippage between the rubber surface and 
the web, means had to be provided for keeping the 
roll clean. We have successfully employed a second 
rotating doctor blade. 

Figure 4 shows the arrangement of the second blade. 
The blade is lubricated to prevent it from burning up 
the rubber roll. This is done by running either a 
pond of water or coating behind it.* Because of the 
load. imposed by the doctor on the rubber-covered 
backup roll, a helper drive is required. 

Complicated and expensive coating preparation and 
handling operations have not proved to be essential to 
the operation of the Champflex coater. Low shear 
mixers of the disk and propeller type are suitable to 
prepare coatings. Eighty- or 100-mesh screens are 
adequate to screen coating into the makeup tanks. 
Additional screening is optional. 

The Champflex coater has been operated with a 
variety of coatings having a wide range of character- 
istics. Coatings having moisture-free solids of up to 
62 or 63% have run well, but the usual range is from 
50 to 55%. Coatings with Brookfield viscosities up to 
11,000 cp. (no. 5 spindle, 20 r.p.m., 80°F.) have been 
satisfactory on board although lower viscosities, 300 
to 1000 cp., are the rule for papers. Speeds of opera- 
tion have varied from 400 to 1000 f.p.m. for paper and 
175 to 500 f.p.m. for board. 


Taylor, W. P., U.S. Pat. 2,534,321 (Dec. 21, 1950) 
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Fig. 5. Typical layout Champflex coaters 

Coat weights have varied depending on such factors 
as the stock, solids, viscosity, rod diameter, and number 
of applications. One coater can apply from 3 to 15 
lb. of coating per ream (25 X 38—500) on uncoated 
stock, or from 1 to 7 lb. per ream on precoated stock. 

As is the case with most coaters, the coat weight 
is usually controlled by variations in coating formula- 
tion. A small measure of immediate control can be 
exercised by varying the blade pressure which would 
normally range from 3 to 7 lb. per lineal inch. How- 
ever, if too great a variation of coat weight were at- 
tempted in this manner, there are two risks. One 
is that of pinching the web with excessive pressure and 
breaking it. The other is, if insufficient pressure is 
used, too much coating may be left on the web which 
will smear turning rolls or driers. 

Ordinarily, we favor the use of two lightweight 
coating applications in preference to a single heavy 
coat. The priming action of the base coat seems to be 
particularly desirable. Two coats permit the use of 
different coating formulas for the base and top coats. 

It is considered good coating procedure to smooth 
the uncoated surface as much as practicable prior to 
coating. It is also customary to prepare bleached 
board for coating by size press and calender box appli- 
cations. The Champflex coater is no exception to 
these rules. A typical layout of two Champflex coaters 
on a bleached board machine is shown in Fig. 5. 

Two coaters are shown between the first and second 
calenders. After each coater drying capacity is re- 
quired which may consist of standard driers either 
alone or in conjunction with one of the high velocity 
air types recently developed. 


PRODUCT APPLICATION 


Turning from the mechanics of the Champflex coater, 
let us consider some of the end-products. Figures 1 
through 9 are photomicrographs (magnification 27x) 
showing specimens of Champflex coated boards. 

Figure 6 shows 0.013 bleached cylinder board with 
the uncoated sheet on the left, a sheet having one 
Chamipflex coat of 3.3 lb. per ream (25 X 38—500) 
in the center, and a sheet with two Champflex coats 
totaling 6.0 lb. per ream on the right. Coat weights 
were determined by ashing the raw stock, the coating, 
and the coated sheet. Three-eighths-in. diam. blades 
were used in both coaters. 

We have been rather fortunate to have had the 
opportunity for extensive mill trials using a Champ- 
flex blade in a conventional trailing blade coater. The 
results were quite encouraging. Figure 7, shows the 
comparison between fourdrinier board coated with 
a */s-in. diam. Champflex blade and with a standard 
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Fig. 6. 0.013 Bleached kraft cylinder board. Magnifica- 
tion X27 


Fig. 7. Bleached kraft octdriier board. Magnification 
x27 


trailing blade. The tests were made on the same coater. 
The only difference was the substitution of blades. 
The trailing-blade coated board tended to have streaks 
in the coating. Only when it operated perfectly did 
the trailing blade produce a flatter, smoother surface 
than has been obtained at that mill with the Champ- 
flex coater. 

The Champflex blade, applying about 5.9 lb. per 
ream (25 X 38—500), produced a sheet which was 
virtually free of streaks, and the board was substantially 
uniform in quality from beginning to end of the run. 
Use of small diameter rotating rods and the associated 
higher blade pressures in pilot plant trials have enabled 
the Champflex blade to apply a flat, smooth coating as 
well as one that is streak-free. Mill trials are expected 
to verify that on a production basis. 

Figure 8 compares a competitive trailing blade coated 
fourdrinier sheet, generally conceded to be one of the 
best in the country, with two of the Champflex samples 
from the previous slides. On the left is the double 
coated Champflex cylinder board, and on the right 
the fourdrinier board coated with a Champflex blade 
substituted in a trailing blade coater. 

Figure 9 shows 0.015 fourdrinier boards which were 
precoated with a Champion coater. Some of the stock 
was top-coated on a large conversion trailing blade 
coater, and some on a Champflex coater using a !/,-in. 
diam, rod. Visual examination of the board with the 
Champflex top coat shows it to have appreciably better 
coating coverage and a smoother surface than the 
board with the trailing blade top coat. The print 
results confirmed those conclusions. 
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Fig. 8. Comparison of Champflex and trailing-blade coated 
bleached kraft board. Magnification X27 


Fig. 9. 0.015 Bleached kraft fourdrinier board. Magnifica- 
tion X27 


At present, the Champflex coater has been licensed 
in the United States and two other countries. There 
are three installations operating on printing papers, 
and two on a variety of bleached board grades with a 
third board installation scheduled early in 1961. Last, 
but not least, a conversion roll coater of conventional 
design has been equipped with a Champflex blade 
under a license agreement. In this case, nonpigmented 
coatings could not be applied successfully by any other 
means. Further developments along this line are 
anticipated in the conversion coating field. 


SUMMARY 


The Champflex coater is in some respects similar to 
the Champion coater. Each is capable of producing 
excellent quality depending on operating conditions. 
The important point to remember is that both are 
relatively simple, inexpensive to build, and easy to 
operate. At the same time, the Champflex coater is a 
decided step forward since it is adaptable to a wider 
range of applications. 

The ultimate capabilities of the Champflex coater 
are not yet known. While results achieved in trials 
and mill runs have been encouraging, there has been 
less than six months’ commercial experience with the 
coater on other than coat-one-side printing papers. 
We have great hopes for the future development of the 
Champflex coater with a wide variety of coatings for 
paper and board, both on- and off-machine. 
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National Conferences 
1961 


46th Annual Meeting, Feb. 19-23, 1961, Commodore Hotel, 
New York, N. Y. 

Twelfth Coating Conference, May 22-24, 1961, Statler- 
Hilton Hotel, Buffalo, N.Y. 

Twelfth Testing Conference, Aug. 15-18, 1961, Queen 
Elizabeth Hotel, Montreal, Que. 

Eleventh Corrugated Containers Conference, Sept. 11-18, 
1961, St. Francis Hotel, San Francisco, Calif. 

Fourth Mechanical Pulping Conference, Sept. 19-21, 
1961, Edgewater Beach Hotel, Chicago, III. 

Symposium on Formation and Structure of Paper, Sept. 25- 
29, 1961, B.P.B.M.A., Oxford, England. 

Sixteenth Plastics-Paper Conference, Oct. 9-1 1, 1961, French 
Lick Sheraton Hotel, French Lick, Ind. 

Sixteenth Engineering Conference, Oct. 15-19, 1961, Shore- 
ham Hotel, Washington, D.C. 

Fifteenth Alkaline Pulping Conference, Nov. 1-38, 1961, Rice 
Hotel, Houston, Tex. 


1962 


47th Annual Meeting, Feb. 18-22, 1962, Commodore Hotel, 
New York, N. Y. 

Thirteenth Coating Conference, May 14-16, 1962, Nether- 
land-Hilton Hotel, Cincinnati, Ohio. 

Thirteenth Testing Conference, Sept. 18-20, 1962, Benjamin 
Franklin Hotel, Philadelphia, Pa. 

Seventeenth Engineering Conference, Oct. 14-19, 1962, 
Queen Elizabeth Hotel, Montreal, Que. 

Twelfth Corrugated Containers Conference, Oct. 23-26, 1962, 
Statler-Hilton Hotel, Boston, Mass. 

Sixteenth Alkaline Pulping Conference, 1962, Savannah, Ga. 


1963 


Fourteenth Coating Conference, May 19-22, 1963, French 
Lick Sheraton Hotel, French Lick, Ind. 

Thirteenth Corrugated Containers Conference, Oct. 22-25, 
1963, Statler-Hilton Hotel, Detroit, Mich. 


46th Annual Meeting 


The Hotel Commodore, New York, N. Y., will once again 
be the scene for TAPPI’s Annual Meeting. The 46th 
Annual Meeting will be held from Feb. 20 to 23, 1961, and 
presently twenty-four sessions are being planned in addition 
to meetings of nearly all of the standing committees. 

The meeting is being planned in cooperation with the 
technical committees and divisions of the Association by 
the headquarters staff. A. J. Winchester, Technical Secre- 
tary, is acting as general chairman, and J. W. Field is serving 
as arrangements chairman. 

The following committees are planning to sponsor sessions 
at the meeting: 


Coating and Graphic Arts Division 
Graphic Arts Committee (2) 
Corrugated Containers Division (3) 
Engineering Division 
Corrosion Committee (2) 
Paper and Board Mfg. Division 
Cylinder Board Committee (2) 
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Fourdrinier (1) 
Structural Fibrous Materials Committee (1) 
Water Committee (1) 

Pulp Manufacture Division 
Alkaline Pulping Committee (1) 
Chemical Products Committee (1) 
Dissolving Pulps Committee (2) 
Pulp Purification Committee (2) 
Sulfite Pulping Committee (1) 

Research and Development Division 
Microbiological Committee (1) 
Statistics Committee (2) 

Testing Division 
Adhesives Testing Committee (1) 
Optical Methods (1) 


Anyone wishing to offer a paper for presentation at the 
meeting should get in touch with TAPPI headquarters. 

Hotel reservations should be addressed directly to the 
Hotel Commodore, New York 17, N. Y. 


Twelfth Coating Conference 


The Twelfth Coating Conference will be held May 22-24, 
1961, at the Statler-Hilton Hotel in’ Buffalo, N. Y. 

R. W. Martinek, Kimberly-Clark Corp., Neenah, Wis., is 
general conference chairman; C. G. Whelpton, Champion 


seesaw 


. ec Whe jpton 


R. W. Maries 


Paper and Fibre Co., Hamilton, Ohio, is technical program 
chairman; and C. EK. Mikel, Corn Products Sales Co., Buf- 
falo, N. Y., is local arrangements chairman. 

Plans are being made for a comprehensive technical 
program and also for the large registration which has been the 
case during the last several Coating Conferences. 


Ninth Annual Joint Statistics Courses 


The Ninth Annual Joint TAPPI-CPPA Courses in Statisti- 
cal Methods for the Paper Industry were held at Brevard Col- 
lege, Brevard, N. C., Aug. 8 through 19, 1960. 

As is accustomed practice, the courses were held in two dif- 
ferent sessions—running concurrently. The first was a basic 
or elementary course designed for people who wanted to learn 
about the basic concepts of statistics and their applications 
in the paper industry. The second was an advanced course 
design for people having a previous background of experience 
with applications of statistical methods. 
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Sandy Hill CYLINDER MOULDS have 
streamlined spiders on a large-diameter 
shaft with anti-friction bearings. Special 
features of spider construction insure 
even and firm support of the wire back- 
ing and facing cloth and greatly reduce 
agitation within the mould. 
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The enrollment list included a number of representatives 
from the South—as far south as Texas—and from as far north 
as Calais, Me., in the United States and Trois-Riviéres, Que., 
in Canada. 

Preparation of the outlines for the two courses, as well as 
general supervision of instruction was in charge of Professor 
Robert J. Hader of the Institute of Statistics of North Caro- 
lina State College. The instructing staff included, in addition 
to Professor Hader, A. H. E. Grandage of North Carolina 
State College, Carl E. Noble of the Kimberley-Clark Corp., 
Neenah, Wis., Allan E. Paull of the Abitibi Power and Paper 
Co., Ltd., Toronto, Ont., and W. R. Grace & Co., Cambridge, 
Mass. 

The texts used were Davies’s “Statistical Methods in Re- 
search and Production,” for the basic course, and Davies’ 
“Design and Analysis of Industrial Experiments,” for the ad- 
vanced course. In addition, the basic course was supple- 
mented with introductory material on design of experiments, 
and the advanced course was supplemented with lectures by 
Dr. Paull on applications of linear programming. 

Through the courtesy of the Olin Mathieson Chemical 
Corp., Ecusta Paper Div., the facilities of Strauss Park, 
which is owned and operated by this firm, were made available 
to the students and faculty for a picnic and for other recrea- 
tion. Plant visits were also made to the Ecusta Paper Div.’s 
plant at Pisgah Forest, N.C. and to the plant of the Champion 
Paper & Fibre Co., Canton, N.C. 

A banquet was held on Thursday evening, August 18. R.G. 
Macdonald, treasurer and editorial director of TAPPI, wel- 
comed the students on behalf of TAPPI and CPPA, and gave a 
very interesting talk describing his recent overseas experi- 
ence, putting particular emphasis upon the growing interest in 
statistical methods and statistical quality control in the world- 
wide paper industry. Professor Hader, on behalf of the tn- 
stitute of Statistics, passed out certificates from the Institute 
to all persons attending the course. 
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Row 1—(left to right): Simerly,*Robert L., Union Bag- 
Camp Paper Corp., Savannah, Ga.; Maskel, Robert H., 
Kimberly-Clark Corp., Neenah, Wis.; Crutchfield, Doug- 
las, West Virginia Pulp & Paper, Summerville, S. C.; 
Hader, R. J., N. C. State College, Raleigh, N. C.; Renner, 
M. S., Dewey and Almy Chemical Co., Cambridge, Mass.; 
Macdonald, R. G., Editorial Director, Tappi, New York, 
N. Y.; Grandage, A. H. E., N. C. State College, Raleigh, 
N.C.; Paull, Allan E., Abitibi Power & Paper Co., Toronto, 
Ont.; Ros, Thomas C., International Paper Co., Natchez, 
Miss.; Dickenson, William L., Buckeye Cellulose Corp., 
Memphis, Tenn.; Abrams, Warren E., Hudson Pulp and 
Paper Co., New York, N. Y. 
Row 2—(left to right); Tarantino, Michael J., Interna- 
tional Paper Co., Glen Falls, N. Y.; Helms, F.S., American 
Viscose Corp., Meadville, Pa.; Tarazi, David S., Southland 
Paper Mills, Lufkin, Tex.; Duffy, Michael G., Anglo 
Paper Products, Quebec, Ont.; Reynolds, Arthur E., West 
Virginia Pulp & Paper, Williamsburg, Pa.; Levesque, 
Renaud, Donnacona Paper Co., Donnacona, Que.; Hooper, 
R. L., Olin Mathieson Chemical Corp., Pisgah Forest, 
N. C.; Guenette, Jean, Rolland Paper Co., St. Jerome, Que.; 
Houppert, Gerald E., Knowlton Brothers, Watertown, 
N.Y.; Sands, G. S., E. I. du Pont de Nemours & Co., Cam- 
den, S. C. 
Row 3—(left to right): MacMillan, F. A., Abitibi Power & 
Paper Co., Sault Ste. Marie, Ont.; Stevens, John L., 
International Paper Co., Georgetown, S. C.; Farrell, 
Joseph B., American Machine & Foundry Co., Springdale, 
Conn.; Norman, W. A., The Chemstrand Corp., Decatur, 
Ala.; Lamothe, Jacques, The Papermaking Institute, Trois- 
Riviéres, Que.; Ferguson, Ben C., International Paper Co., 
Mobile, Ala.; Hubbe, Paul D., Great Northern Paper Co., 
Millinocket, Me.; DeFelice, Vincent N., St. Croix Paper 
Co., Woodland, Me.; Starnes, Eugene, N. C. State 
College, Raleigh, N. C. 
Row 4 and 5—(left to right): Slater, Herbert R., St. Croix 
Paper Co., Calais, Me.; Jolliff, C. C., Olin Mathieson 
Chemical Corp., Pisgah Forest, N. C.; Clark, C. L., West 
Virginia Pulp & Paper, Charleston, S. C.; Johns, E. C., 
Olin Mathieson Chemical Corp., Pisgah Forest, N. C.; 
Mole,* Joseph F., West Virginia Pulp & Paper, Charleston, 
S. C.; }\Wentworth, Robert B., American Newspaper Pub- 
lishers, New York, N. Y. 
Not present: C. E. Noble. 
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From the Paper Research Laboratory of The New Jersey Zinc Company 
ONE of a Series of Test Procedures on Horse Head Titanium Dioxide 


Supercalendering is one of the important steps 
in the preparation of test samples for use in 


the study of characteristics of coated paper. 
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Characteristics of coated papers—uniformity and smooth- 
ness of surface, gloss, opacity, printability, and show- 
through are studied continuously in the paper laboratory 
of The New Jersey Zinc Company. An important phase 
of the program involves a study of the effect of super- 
calendering on such properties of coated papers pigmented 
with various types of titanium dioxide. 

These investigations have developed and will continue 
to develop new and practical information on the applica- 
tion of titanium dioxide in coated papers. Too, they are 
providing a constant check on the basic properties of 
Horse Head titanium dioxide to assure the highest stand- 
ards of pigment quality and uniformity. 
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THE NEW JERSEY ZINC COMPANY, 160 Front St, New York 38, N.Y. 


Founded 1848 
Also Distributed by BULKLEY DUNTON PULP CO. INC. + NewYork, N.Y. + Kalamazoo, Mich. 
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TAPPI NOTES 
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Highlights of the September Executive 
Committee Meeting 


The Association’s bylaws have been amended to con- 
form to recent changes in the constitution involving 
classes of membership. Overseas members will be 
assigned to other classes, and a mailing fee will replace 
the former differential between the dues of overseas and 
domestic members. 

The publication of manuscripts presented at meetings 
of the Association is to be regulated in accordance with 
these procedures: 

1. The Association reserves the right to publish 
all papers presented at its national meetings. A na- 
tional meeting is any Association meeting other than 
those of local sections and districts. 

2. Papers presented at national meetings or sub- 
mitted voluntarily for publication become the property 
of the Association to be published in its official publi- 
cations and are not to be published elsewhere unless 
permission is first obtained from the Association. 

3. Reports on such papers may be published in other 
journals at any time after the papers have been pre- 
sented at Association meetings. Such reports may 
not include more than one-quarter of the text ma- 
terial. 

4. Ifa paper is not accepted for publication by the 
Association, it will be returned promptly to the author 
with a letter releasing it for any other use. If the 
author chooses, he may consult with the Association 
staff about revisions which might make the paper 
suitable for publication by the Association. 

5. A paper presented at a meeting of an Association 
local section or district may be offered for publication 
in Tappi or in other journals, at the discretion of its 
executive committee or officers. 

6. The Association reserves the right to refrain from 
publishing any paper that has already been published 
in another magazine. 

7. Permission to reprint papers published in Tappi 
must be obtained from the Tappi Editor. Such per- 
mission will normally be granted, provided that proper 
acknowledgment of this source is given in the re- 
print. 
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The Association office will assist editors of other 
magazines in obtaining copies of the manuscripts 
presented at national meetings. Authors of national 
meeting papers will be instructed to refer all requests 
for such copies to the Association’s headquarters office, 
so that it can handle the distribution on an equitable 
basis. 

Since the disposition of a paper presented at a local 
section or district meeting is to be determined by the 
eroup’s officers or executive committee, editors of 
other magazines will be urged to channel their requests 
for copies of such papers through these men rather than 
approaching the authors directly. 

Cumulative TAPPI bibliographies will be discon- 
tinued in favor of the annual publications listing refer- 
ences to patents as well as to books and periodicals. 
Thus 1960 references will appear in an annual edition 
rather than in a 1956-1960 cumulative volume. 

Metric units of measurement will be preferred, wher- 
ever practical, in future revisions or additions to the 
Association’s standard testing procedures. Where 
English units are necessary, their metric equivalents 
should also be included wherever possible. 

Services to sustaining members will be expanded, so 
that each sustaining member may receive, upon request, 
a complimentary bound volume of Tappi Technical 
Sections beginning in 1961. An incoming sustaining 
member may also receive, upon request, a compli- 
mentary set of Standards, Data Sheets, and Routine 
Control Methods. 

“The College Textbook of Pulp and Paper Manufac- 
ture’ will be extensively revised for 1961 publication 
between hard covers. 

Michael Kouris has been named Technical Editor 
on the Association staff. In this capacity he will be 
responsible for editing Tappi Technical Sections, mono- 
graphs, and other selected publications. 

Future conference budgets may, upon proper ap- 
proval, include the expenses of a general reception im- 
mediately prior to the conference banquet. 


Puruie E. Netaercut 
Executive Secretary 
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“DY LEX® K-52 latex 


reduces titanium content 40% 
in our paperboard coating!” 


Tappi 


says Bert Bushnell, Technical Supervisor for New Haven Board & Carton Company. 


‘This outstanding latex has saved us a lot of money,”’ 
says Mr. Bushnell. ‘‘We’ve reduced costly titanium con- 
tent 40%, substituted much less expensive clay coatings, 
and yet we’ve improved our coating brightness by 4 
points. Another thing we like about Koppers is their cus- 
tomer service. Shipments are always on time and Koppers 
is ready to help us in our product development and 
production techniques. ”’ 

Dy Lex K-52 gives paperboard a flexible latex coating. 
When bent or scored, the coating won’t crack or dust. 
It dries fast and it won’t flake off the paperboard sur- 
face. DyLEx K-52 gives paperboard a smooth, attractive 
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appearance and improved printability. Color illustra- 
tions and typography reproduce with remarkable sharp- 
ness and clarity. This latex coating increases the sales 
appeal of your paperboard package. DyLex K-52 also 
gives paperboard a high gloss, superior surface adhesion, 
and excellent mechanical stability. 

Get complete information about latex coating. Call 
our local sales representative or write for our free 
pamphlet on DyLex K-52... complete with charts and 
test data. Koppers also produces DyLex® K-54 and 
Dy ex® K-85 for the paper industry. Contact Koppers 
Company, Inc., Plastics Division, Pittsburgh 19, Penna. 


KOPPERS PLASTICS 


a 
KOPPERS 
Vv 


° 
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TAPPI PROFILES 
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JAMES D’ARGAVILLE CLARK, Chairman of the 
TAPPI Standards Committee, is Professor of Pulp 
and Paper Science at Oregon State College, and a 
Consulting Engineer to the Paper Industry. 

Born in Scotland in 1901, he spent his youth in 
South Africa (1903-19) and matriculated at the Grey 
Institute High School, Port Elizabeth, 8. A., in 1916. 

While his father was in France as a surgeon in World 
War I, he ran his cattle, sheep, and ostrich ranch for a 
year but liked the steam-driven irrigation plant 
better, and decided to be an engineer. Spending six 
months learning plumbing, blacksmithing, and electri- 
cal work in Pretoria, 8S. A., he then went to the Uni- 
versity of Capetown and received. an Intermediate 
B.Sc. in Engineering, in 1919. On his return to England 
he entered the University of London and graduated 
B.Sc. in Civil and Mechanical Engineering, in 1922. 

His career in the paper industry began soon after 
graduation for he became an apprentice engineer at 
Masson Scott & Co., paper mill engineers in London, 
1923, and he also attended night school in paper- 
making technology at the City and Guilds of London 
Institute. In 1924 he obtained a first class final di- 
ploma in paper mill chemistry. 

An apprentice papermaker for a year with Hendon 
Paper Works, Sunderland, England—esparto pulp and 
fine papers—he became assistant to the chief electrical 
engineer at Edward Lloyd Ltd., in Kent, now part of 
Bowaters Paper Mills. In 1925 he won one of the two 
annual Sir Robert Blair Fellowships for a year’s study 
abroad in applied technology, and came to Canada and 
the United States for 15 months to study the manufac- 
ture of wood pulp. While in North America he visited 
over 80 pulp and paper mills; spent about eight months 
as chemist at Canada Paper Co. when the Keebra 
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(sodium monosulfite) process with complete recovery 
system was first tried. After making an excellent pulp 
initially, in a couple of weeks the recycled liquor gradu- 
ally made the pulp darker and darker until it was jet 
black and, after his being nearly killed with hydrogen 
sulfide gas, the process was abandoned. 

During this period he also instituted control tests in 
the groundwood mill and learned at first hand the 
unreliability of the freeness test. He also developed 
the prototype of the British sheet machine and method 
as a composite of the various test methods and equip- 
ment seen in a number of laboratories, especially in 
the Pulp & Paper Research Institute of Canada, Mon- 
treal, then the Canadian Forest Products Laboratory 
—the Date sheet machine—and at Wayagamack, the 
Wilen sheet machine. 

Returning to England in March, 1926, he joined 
Bowaters Paper Mills, as their first chemist and techni- 
calman. It was Arthur Baker, then managing director 
of Bowaters and founder of the Technical Section of 
the British Pulp and Papermakers Association, who 
then formed the Pulp Testing Committee with Clark as 
its secretary. In 1928 he became the first secretary of 
the Paper Testing Committee of the British Paper- 
makers Association. 

With the assistance of George F. Underhay (who 
succeeded Clark as technical director of Bowaters) 
and H, Ainsworth Harrison, he designed the standard 
British sheet and method. The method of drying 
the sheets on polished plates was largely due to Mac- 
donald and Cramond of the Inveresk Paper Co., and 
the disintegrator, to W. M. Bowring of A. E. Reed & 
Co. This equipment and method ultimately became 
the official method of the countries of the British Com- 
monwealth and of the U.S.A. Since Bowaters initially 
purchased 200, and soon after 800, tons of pulp per day, 
Dr. Clark became vitally interested in pulp qualities— 
an interest that has continued to grow. 

Returning to the United States in 1930 he married 
Agnes Losee of Duchess Co., N. Y., whom he had met 
in 1926, and joined the Mead Corp., Chillicothe, Ohio, 
as research and development engineer. While with 
Mead he developed the first laboratory kollergang to 
avoid difficulties with reproducibility inherent in other 
laboratory beating apparatus, and worked with the 
late Dr. Harold T. Ruff in building the prototype of 
the Bauer-McNett classifier. He also helped to de- 
velop one of the first ‘on machine” coating processes. 

In 1932, he became technical director of Scott Paper 
Co., Chester, Pa., where he devised the softness test for 
paper (now TAPPI Standard T 451 m) and also re- 
fined the kollergang method for testing pulp, both of 
which were instrumental in reducing fluctuations and 
helping to improve the overall qualities of Scott products. 

In 1935 he was promoted to engineering and techni- 
cal manager of the Scott Paper Co. at Chester, and 
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stock entrance 


in 1960... 


* DOES NOT INCLUDE TWO OR MORE 
INSTALLATIONS IN ONE MILL 


VALLEY IRON WORKS CORPORATION 


Subsidiary of Allis-Chalmers Manufacturing Company 
Appleton, Wisconsin 


West Coast Representative: E. A. Berry, P.O. Box 958, Longview, Washington 
Canadian Representative: Pulp and Paper Mill Association Ltd., P.O. Box 850, 
Station ‘‘O’’ Montreal 9, Quebec 
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Lorentzen & Wettres 


| ELECTRONIC STIFFNESS TESTER 
Ve with STRAIN GAUGE 


Determines Bend- 
ing Stiffness of 
Paper, Cardboard, 
Metal Foil, Cello- 


phane, Plastics. 


0-500 GRAM MEASURING RANGE 

SAMPLE LENGTHS CAN BE VARIED TO SUIT TYPE OF TEST 
MATERIAL 

MEASUREMENT NOT AFFECTED BY WEIGHT OF TEST MATERIAL 
ADJUSTABLE TO PERMIT BENT SAMPLE TEST 

SIMPLE CALIBRATION 

EXTREMELY ACCURATE 

DIRECT INSTANTANEOUS READINGS 


WRITE FOR DETAILS OF FREE TRIAL 


Sole Distridutors 


ROBBINS INSTRUMENT CO., INC. 


112 West 30th St., NEW YORK 1, N. Y. 


SANDY HILL 
Distributor Roll 


oo 


A standardized package unit, designed for 
installation in new or existing head-boxes 
and cylinder mould vats. Produces excellent 
dispersion of fibres in the whole slurry. 


@ Direct connected motor 
@ Roll quickly removable 


@ Bearings and packing-rings 
water-lubricated 


Write for additional information 


THE 


SANDY HILL 


1RON AND BRASS WORKS 
HUDSON FALLS, N. Y. 
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supervised the rebuilding and modernization, at that 
time, of all their paper machines and stock preparation 
systems and the building of their new towel paper 
machine, the first to make wet-strength paper com- 
mercially by the addition of amino-formaldehyde resins. 
The process was developed (from the original concept 
and work of K. W. Britt) on a pilot machine and simpli- 
fied by employing a catalyst that remained alka- 
line and inoperative until it turned acid and when 
the paper was heated in the driers. The equipment 
operated commercially without much change for nearly 
a decade. 

In 1939 he took a leave of absence and went to The 
Institute of Paper Chemistry, received a Ph.D. degree 
and became a research associate for a brief period until 
he was commissioned in the U.S. Army in 1942. At 
the Institute he worked on fundamental fiber proper- 
ties, length, specific surface, intrinsic strength, wet flexi- 
bility and cohesiveness, and uncovered the important 
role of the presence and removal of the primary wall 
to explain the initial rapid increase of strength of pulps 
with beating. Furthermore, with silvered fibers and 
electron microscopy he was able to confirm definitely 
the disputed presence of submicroscopic fibrillae on 
the surfaces of slightly beaten fibers, as postulated 
by James Strachan in 1926. 

During the next four years, as Major and then 
Lieutenant Colonel in the Quartermaster Corps and 
assigned to the QM Subsistence Research Laboratory 
in Chicago, he wrote or revised the packaging and 
packing sections of almost all the U. 8. Army speci- 
fications for foods and rations. He introduced the 
tiny folding can opener for the U. 8. military ser- 
vices, which he redesigned from a larger prototype he 
had acquired in Vienna, Austria, in 1922. Another 
innovation was the accessory packages of cigarettes, 
tissue, etc., packed in the empty spaces between the 
cans of “C” rations in their shipping cases. He also 
successfully developed the 30—150-30 Ib. asphalt-sand- 
wiched, creped kraft bag liners for shipping cases for 
foods of which millions were made and _ successfully 
used to protect foods against moisture. Because of 
the high degree of crepe (over 15%) imparted to them 
the liners remained intact, despite the thinness of the 
paper, with a substantial saving in the use of the then 
scarce kraft pulp. 


In 1946 he moved to the West Coast as a consulting 
engineer, and in 1947 he was honored by the Chicago 
Section of the American Chemical Society by being 
included in their list of ‘ten best”’ in the field of cellu- 
lose (C. & E. News, Dec. 1, 1947). 

In the next ten years, besides continued work on pulp 
and pulp preparation, he developed a novel air-felting 
method for making a very uniform sheet of tissue or 
boards, and for which the basic U. S. patent 2,931,076 
has been issued recently. He also invented and holds 
the basic patent for the manufacture and use of cross- 
cut fibrous elements (wafers or flakes) from wood for 
structural boards, and another patent for their use for 
continuous pulping since the wood fibers are not 
crushed as with ordinary chipping. In Sandpoint, 
Idaho, he designed a 50-ton-per-day board mill with 
many radically new concepts including means for 
waterizing, storing, metering, felting and pressing, and 
which made commercial boards within a month of its 
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*Idea submitted by J. H. Langer, 154 Oswego Lane, Plattsburgh, N. Y. 
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*WIN «+» A NEW Shakespeare 
Spincast Fishing Outfit! 


“What famous place reminds you of Hamilton Felts? Tell us why 
in a few words; sign your name and address and name of com- 
pany. Each month, the idea from a papermaker that we use wins 
a new 1960 model Shakespeare Spincast Rod and Reel—FREE! 
When identical winning ideas are submitted by 2 or more paper- 
makers, the one with the earliest postmark will be considered the 
winner. Every U.S. papermaker entrant receives a famous Rex 
Spoon fishing lure—FREE. Send me your suggestion—today. Ham 
Feltz, 612 First National Bank Bldg., Cincinnati 2, Ohio.” 


woe ANT BEAT 


Hamilton 


Pas aap 


———— vf HAM FELTZ says: 


“* *Pike’s Peak Or Bust’ was the slogan 

of the big Gold Rush year of 1859. 

Shuler & Benninghofen was already a year old. 
Since then, over 100 years 

of skill, experience and integrity 

has been woven into Hamilton Felts. 

Every operation in their manufacture, 

from the selection of highest quality wools, 
through the careful looming, 

joining by hand, and finishing process— 

is characterized by our 

traditional code of craftsmanship. 

Today’s Hamilton Felts—‘the peak of perfection’— 
also incorporate the results of our 

continuing program of technical improvement.” 


If one of our 300 modern, 
technically proven styles 
won’t solve your specific problem, 
we'll be happy to design a Hamilton Felt that will. 
Just ask your Hamilton Felts Service Salesman. 


Photo by Ewing Galloway, N. Y. C, 


/» “Reminds me of HAMILTON Felts... 
the ‘peak of perfection’!” 


SHULER & BENNINGHOFEN, HAMILTON, OHIO 
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This New Nash Vacuuin Pump 
Offers Four Separate Suctions 
and Vacuums Simultaneously 


The Nash 5308-A has four separate suction inlets, each of which functions 
independently of the others. This offers the machine operator great flexibility, 
since these may be used in any desired combination to produce a variety of 


capacities and vacuums. 


Picture below shows simple drive possible and flexibility of piping permitting 


capacities to exactly fit requirements of different sections of the paper machine. 


NASH cr te 
ENGINEERING COMPANY A a= = 


SOUTH NORWALK, CONNECTICUT 
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completion. A new 100-ton-per-day 
board mill, which will employ essen- 
tially all the steps and equipment 
developed at Sandpoint, is now 
under construction in Saskatchewan, 
Canada. 

A past chairman of the Delaware 
Valley Section of TAPPI in 1935-86, 
Dr. Clark subsequently served on 
many committees in the Association. 
A member of many of the committees 
of the Testing Division, he became 
general chairman of the Division in 
1927 and during his seventeen-year 
term, the number of TAPPI Standard 
Methods grew from 81 to 200. He also 
introduced the class of TAPPI Sug- 
gested Methods in 1936, and in 1949, 
the TAPPI Routine Control Methods. 
He organized the first Testing Confer- 
ence (Pittsburgh, 1948), and originated 
the TAPPI Fibrary in 1949. He was 
a member of the Research Appropria- 
tions Committee, 1936-52, member of 
the Standards Committee, 1937-56, 
and a member of the TAPPI Execu- 
tive Committee, 1948-52. He has had 
the honor, on behalf of the Association, 
of presenting the TAPPI Medal to B. 
W. Scribner, W. G. MacNaughton, and 
ReCeGriha: 

In 1958, after the death of R. C. 
Griffin, he became chairman of the 
TAPPI Standards committee, and in 
1960, in addition to his consulting 
work, became professor of pulp and 
paper science at Oregon State Col- 
lege, where he is conducting further 
research work on the fundamental 
properties of paper pulps. He has con- 
tributed about 60 technical papers to 
the literature and also the section on 
“Properties and Treatment of Pulp for 
Paper” in ‘Cellulose and Cellulose 
Derivatives,” Part II of Vol. V of the 
High Polymer Series, Interscience, New 
York, 1954. 

He has been granted about 45 U.S. 
patents for inventions which range 
from a tiny food spoilage indicator to 
the 3000-ton press working at Sand- 
point, which has a 75-sq. ft. rectangular 
piston. He holds no patents on any 
test method nor on any piece of pulp 
or paper testing equipment. 

He is a member of the British, Ca- 
nadian, and Australian Technical Sec- 
tions and has hobbies of collecting 
books on pulp and paper, doing re- 
search work on testing, metal working 
in his basement shop, and occasionally 
fly fishing. At home and at college he 
is usually trailed by his Scottie dog, 
Miss MeTavish II. 
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New TAPPI Members 


Ake E. Backlund, Chemical Engineer, AB Kamyr, Karlstad, 
Sweden, a 1950 graduate of Technical College of Harno- 
sand. 

Marcel Bernhard, Chief Chemist, Société Alsancienne 
D’Aluminum, Selestat, France. Attended University of 
Strasbourg. : 

Ernest T. Bridges, Process Engineer, Ecusta Paper Div., 
Olin Mathieson Chemical Corp., Pisgah Forest; N. C.,°a 
1959 graduate of University of Alabama. 

Ralph Brown, Group Leader, Scott Paper Co., Chester, Pa., 
a 1958 graduate of Massachusetts Institute of Technology 
with a Ph.D. degree in 1960 from University of Michigan. 

George D. Busha, Process Engineer, Diamond National 
Corp., Palmer, Mass., a 1959 graduate of University of 
Massachusetts. 

Edward P. Cashman, Head, Wax Products Section, Esso 
Standard Div., Humble Oil & Refining Co., Bayonne, N. J 
a 1941 graduate of St. Peter’s College. 

Thomas P. Curtin, Chemical Engineer, Riegel Paper Corp., 
Acme, N. C., a 1959 graduate of North Carolina State 
College. 

Sergio Diena, Maintenance Director, Papelera Mercedes 
S.A. (Pamer 8.A.), Montevideo, Uruguay, a 1955 graduate of 
Franklin Technical Institute. 

Stanley P. Dittmar, Plant Manager, Container Corp. of 
America, Seattle, Wash., a 1949 graduate of Northwestern 
University. 

Gregg Doll, Partner, Doll Paper Co., Patterson, N. C., 
a 1947 graduate of Loras College. 

Clair M. Donovan, Plant Manager, Wheeler-Van Label 
Co., Grand Rapids, Mich., a 1942 graduate of Michigan 
College of Mining & Technology. 

Leonard C. Drabant, Project Manager, The Mead Corp., 
Cincinnati, Ohio, a 1949 graduate of Illinois College. 

Wiliam C. Drake, Chemical Engineer, Ecusta Paper 
Div., Olin Mathieson Chemical Corp., Pisgah Forest, N. C., 
a 1960 graduate of North Carolina State College. 

M. W. Dumbeliuk-Czernowicky, Mechanical Engineer, Bank 
of America, San Francisco, Calif., a 1951 graduate of Uni- 
versity of Toronto. 

Peter Van Dyke Davies, Project Engineer, Bowaters 
Engineering & Development, Inc., Calhoun, Tenn., a 1949 
graduate of Virginia Military Institute. 

Foster G. Ewing, Product Development Engineer, Hinde & 
Dauch Div., West Virginia Pulp & Paper Co., Sandusky, 
Ohio, a 1952 graduate of Ohio University. 

Carl L. Fishman, Sales Representative, Beloit Iron Works, 
Beloit, Wis., a 1950 graduate of University of Wisconsin. 

Kenneth J. Fletcher, Technical Representative, Hercules 
Powder Co., Wilmington, Del., a 1953 graduate of Johns 
Hopkins University. 

Dennis Gabor, Sales Engineer, Beloit International Corp. 
C.A., Zurich, Switzerland, a 1938 graduate of Technical 
University of Budapest. 

Walter Gaylor, Editor, Technical Survey, Lake Hiawatha, 
N. J., a 1935 graduate of Pennsylvania State University. 

Charles W. Glazener, Mill Process Engineer, Ecusta Paper 
Div., Olin Matheson Chemical Corp., Pisgah Forest, N. C., a 
1940 graduate of North Carolina State College. 

John L. Goodworth, Sales Service, Corn Products Sales Co., 
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New York, N. Y., a 1946 graduate of University of Pitts- 
burgh. 

John Brian Grint, Assistant Mill Superintendent, Bowater- 
Scott Corp. Ltd., Walthamstow, London, England, graduate 
of Borough Polytechnic, South West Essex. 

Charles B. Hagood, Plant Engineer, International Paper 
Co., Camden, Ark., a 1934 graduate of Georgia Institute of 
Technology. 

Douglas G. Hall, Mill Chemist, St. Lawrence Corp., East 
Angus, Que., a 1956 graduate of Bishops University. 

Fred A, Haselow, Chief Engineer, Charmin Paper Products 
Co., Green Bay, Wis., a 1945 graduate of University of Wis- 
consin. 

Lee Roy Herndon, Chemist, North American Rayon Corp., 
Elizabethton, Tenn., a 1922 graduate of Maryville College. 

Charles A. Hodgdon, Salesman, Stein Hall & Co., Inc., 
New York, N. Y., a 1953 graduate of Colorado State Uni- 
versity. 

Harry J. Hoffman, Director of Research, Avery Label 
Div., Avery Adhesive Products, Inc., Monrovia, Calif. 
Attended Wayne University. 

John A. Hoffman, Manager, Quality Systems & Measure- 
ments Dept., Kimberly-Clark Corp., Neenah, Wis., a 1941 
eraduate of Marquette University. 

Ernest J. Hurlimann, Mechanical Engineer, Pfeifer and 
Shultz, Engineers, Minneapolis, Minn., a 1955 graduate of 
Zurich Technical Institute, Winterthur, Switzerland. 

Walter Hurlimann, Consulting Engineer, Muller-Barbieri 
AG, Zurich, Switzerland, a 1948 graduate of Zurich Technical 
College. 

Hand Junginger, Chief Engineer, Papeteries De France, 
Grenoble, France, a 1932 graduate of Ecole Superieure 
Koethen, Germany. 

Roy L. Kennedy, Chemist, Georgia Kaolin Co., Dry 
Branch, Ga., a 1950 graduate of University of Georgia. 

Helen FE. Laughlin, Librarian, Science & Technology Dept., 
Los Angeles Public Library, Los Angeles, Calif. 

Wilkiam L. Like, Junior Engineer, E. 1. du Pont de Nemours 
& Co., Inc., Wilmington, Del., a 1955 graduate of State 
University of Iowa. 

Rodney B. Lundy, Vice-President, The William H. Miner 


Agricultural Research Institute, Chicago, Il. 


Gordon N. Matson, Group Leader, Marathon Diy., Ameri- 
can Can Co., Menesha, Wis., a 1949 graduate of North- 
western University. 

Keith S. McKechnie, Mill Chemist, Premier Paper Mills 
Ltd., Transvaal, South Africa, a 1957 graduate of Witwaters- 
rand University. 

Romano G. Meret, Research Engineer, MacMillan, Bloedel 
& Powell River Co., Ltd., Vancouver, B. C., a 1947 graduate 
of University of Padua. 

Richard K. Miller, Development Engineer, Union-Bag- 
Camp Paper Corp., Savannah, Ga., a 1949 graduate of 
Georgia Institute of Technology. 

Kenji Miyazaki, Patent Examiner, Patent Office, Tokyo, 
Japan, a 1948 graduate of Kanazawa Technical College. 

Donald B. Mutton, Acting Manager, Basic Research Div., 
Industrial Cellulose Research Ltd., Hawkesbury, Ont., a 
1949 graduate of University of Toronto with a Ph.D. degree 
in 1953. 

Joseph G. Nagro, Comptroller, The M. W. Kellogg Co., 
New York, N. Y., a 1929 graduate of New York University, 
School of Commerce, Accounts & Finance. 


Want the truth 


ON SEWER LOSSES? 


$ 
3 
) 

Youll get it: from @ 


-lowmolon 


NO COMPLEX 
CALCULATIONS « 
AUTOMATIC OPERATION e 
VOLUMETRICALLY PROPOR- 
TIONAL IN CONCENTRATION 
AND TOTAL FLOW. 


Installed ahead of a weir or in a Parshall flume, the DeZurik 
Sampler takes a large number of small samples at frequent intervals, 
the volume of each sample exactly proportional to the flow at the 
time the sample is taken. Only this accurate, automatic, propor- 
tional sampling can give you the truth—the precise information you 
need for the most efficient recovery of white water and chemical 
losses. 


With a DeZurik Sampler, complex calculations are unnecessary — 
readings are direct! 


Please write for more information on DeZurik Sewer Samplers and 
Flowmeters. 


l 
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Robert C. Olson, Senior Process Engineer, Wood Conversion 
Co., Cloquet, Minn., a 1944 graduate of University of 
Minnesota. 

Paul G. Perra, Senior Research Engineer, Huyck Felt Co., 
Rensselaer, N. Y., a 1956 graduate of Lowell Technological 
Institute. 

Agnes E. Philos, Librarian, Saskatchewan Research Coun- 
cil, University of Saskatchewan, Saskatoon, Saskatchewan. 

Kenneth A. Ploen, Industrial Engineer, Martin Paper 
Products Ltd., St. Boniface, Man., a 1958 graduate of State 
University of Iowa. 

Howard H. Reynolds, Vice-President, Research & Develop- 
ment, Ludlow Corp., Needham Heights, Mass., a 1936 
graduate of Harvard College, with a Sc.D. in 1939 from 
Massachusetts Institute of Technology. 

Antoni J. Rocheleau, Chief Applications Engineer for 
Paper Industry, Industrial Nucleonics Corp., Columbus, 
Ohio. 

Paul J. Schmitt, Pulp Mill Superintendent, P. H. Glatfelter 
Co., Spring Grove, Pa., a 1949 graduate of Lehigh Univer- 
sity. 

George F'. Schuning, Jr., New England District Manager, 
J. O. Ross Engineering Div., Midland-Ross Corp., Boston, 
Mass., a 1950 graduate of University of Wisconsin. 

Rolf S. E. Serenius, Research Engineer, Nekoosa-Edwards 
Paper Co., Port Edwards, Wis., a 1951 graduate of Uni- 
versity of Abo, Akademi, Finland 

Heinz Sieger, Production Manager, Hch. Sieger G.m.b.H., 
Ziilpich, Germany, a graduate of University of Munich 
and University of Bonn, with a Ph.D. degree. 

Nils B. Sunden, Leader, Pilot Plant Laminate Section, 
Skanska Attikfabriken AB, Perstorp, Sweden, a 1955 gradu- 
ate of University of Lund. 

Johanna EH. Tallman, Engineering Librarian, Engineering 
Library, University of California, Los Angeles, Calif. 

Kazuaki L. Tatebe, Technical Section, Noda Plywood Mfg. 
Co., Ltd., Shizuoka-Ken, Japan, a 1957 graduate of Uni- 
versity of Tokyo. 

Bajaranglal D. Vaid, Sales Engineer, Gannon Dunkerley 
& Co., Ltd., Bombay, India, a 1950 graduate of Sydenham 
College. 

Clayton C. Wilkie, Vice-President, George 8S. Armstrong & 
Co., Inc., New York, N. Y., a 1954 graduate of New York 
University. 

Allen W. Wullenbrock, Technical Service Supervisor, Wal- 
dron-Hartig Div., Midland-Ross Corp., New Brunswick, 
N. J., a 1952 graduate of Rutgers University. 

John V. Wiseman, Mechanical Engineer, Chas. T. Main, 
Inc., Boston,.Mass.; a 1954 graduate of Cornell University. 


Appointments 


Charles E. Adams is now Assistant Technical Superin- 
tendent of the St. Regis Paper Co., Pensacola, Fla. 

Alan P. Adrian is now Director of Business Paper Manu- 
facture for the Kimberly-Clark Corp., Neenah, Wis. 

Thomas T. Allan is now Assistant Manager of the Industrial 
Chemical Sales Department of the Virginia Smelting Co., W. 
Norfolk, Va. 

Francis D. Armstrong is now Bleach Plant Superintendent of 
St. Regis Paper Co., Pensacola, Fla. 

Roger L. Barker of the American Cyanamid Co. has been 
transferred from New York City to Mobile, Ala., as a Techni- 
cal Sales Representative. 

Richard S. Bean, formerly of Scott Paper Co., is now a Staff 
Engineer for Rust Engineering Co., Birmingham, Ala. 

Zane 8. Blanchard, formerly of the Portland Co., is now 
Division Manager of the Portland Overlay Welding Division 
of Chicago Bridge & Iron Co., Portland, Me. 

Robert L. Boehm of the Mead Corp. has been transferred 
from Chillicothe, Ohio, to Leominster, Mass., as Manager. 
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-ant Manager of the American Boiler 


. 


Superintendent for St. Regis Paper Co., 
| Pensacola, Fla. 


Corp. of America, Chicago, III. 


'dent of the American Writing Paper 
| Research of the Brown Co., Berlin, 


Hoffman & Co., is now a Salesman for 
_ the Dexter Chemical Corp., Cambridge, 


| ate Student at the Institute of Paper 


| Engineer for the Albermarle Paper Mfg. 


' Sutherland, Inc., has retired. 


Henry G. Booth of the Continental Can Co. has been trans- 


ferred from Uncasville, Conn., to Augusta, Ga., as Technical 


Assistant to the Paper Mill Superintendent. 

Fritz E. Brauns, formerly of Osaka University, is now a Con- 
sulting Chemist at Bellingham, Wash. 

Robert M. Brown is now Superintendent of the Aetna Paper 
Co., Dayton, Ohio. 

John G. Casagrande, formerly of E. D. Jones Corp., is now a 


| Field Service Engineer for Huyck Felt Co., Rensselaer, N. Y. 


David J. Chen, formerly Student, New York State College 
of Forestry, is now a Research Chemist for the Dixie Cup Divi- 


sion, American Can Co., Easton, Pa. 


Robert H. Coffin, formerly of Cornell Paper Products Co., is 


| now a Chemist for the Thilmany Pulp & Paper Co., Kau- 
: kauna, Wis. 


Richard G. Cohn is now Pulp Mill 


tion Project Manager. 

Hans A, Kraessig, formerly of Industrial Cellulose Research 
Ltd., is now Executive Director of Heberlein & Co. A. G., 
Scholchenebnet, Switzerland. 

Chester G. Landes, formerly Consultant in Charlotte, N. C., 
is now Assistant Professor of Pulp and Paper Technology, 
Raleigh, N. C. 

Lawrence Leney, formerly of the University of Missouri, is 
now on the staff of the College of Forestry, University of 
Washington, Seattle, Wash. 

David R. Little is now Superintendent of Coating for the 
St. Regis Paper Co., Pensacola, Fla. 

Olle I. Lundberg, formerly of Procter & Gamble Co., is now 
Paper Mill Superintendent for Charmin Paper Products Co., 
Green Bay, Wis. 


Fred 8. Crysler is now Vice-President 
in charge of paper mills of the Container 


Fred A. Curtis, formerly Vice-Presi- 


Co., has retired. 
George A. Day is now Director of 


nN. H. 
G. Allan Dickson, formerly of Arnold, 


iN. Y. 
Ronald B. Estridge, formerly a Gradu- 


Chemistry is now a Sales Development 


Co., Richmond, Va. 
Max O. Funk, formerly with Com- 
bustion Engineering, Inc., is now Assist- 


Makers Association, Newark, N. J. 
Rudolph C. Germanson of KVP- 


Paul M. Goodloe is now Manager of 
the Chemical Products Division of the 
Brown Co., Berlin, N. H. 

Raymond A. Greene of Monsanto 
Chemical Co. has been transferred from 
New York City to Syracuse, N. Y., 
as a Sales Representative. 

Kai K. Halsas, formerly of Enso 
Gutzeit Oy, is now an Engineer for 
Sutherland Ltd., London, England. 

Charles R. Horch of the Mead Corp. 
has been transferred from Leominster, 
Mass., to Chillicothe, Ohio, as General 
Manager of the Chillicothe Paper Co. 
Division. 

George T. Howe, formerly of Poly- 
plastic United, Inc., is now Chemist for 
Wyomissing Paper Products, Reading, 
Pa. 

Charles T. Hurley of the Scott Paper 
Co. has been transferred from Chester, 
Pa., to Fort Edward, N. Y., as Techni- 
eal Director. 

Raymond L. Jones, formerly of 
Western Michigan University, is now a 
Student at the Institute of Paper 
Chemistry, Appleton, Wis. 

Aljred J. Karpinski of the Scott Pa- 
per Co. has been transferred from Mo- 
bile, Ala., to Chester, Pa., as Produc- 


faithfully. 
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With remote residual recording and controlling by Wallace 
& Tiernan you centralize control...save time and operating ex- 
pense...extend the advantages of the Compound-loop method. 


For more information, write Dept. S-142.91 


VW. WALLACE & TIERNAN INCORPORATED 


2S MAIN STREET, BELLEVILLE 9, NEW JERSEY 


otination: 


By residual analysis and information feedback, Wallace & Tiernan 
Compound-loop Control adjusts chlorinator feed rates to changing water 
flows and chlorine demands. You can add W&T Remote Residual Re- 
cording and Controlling Components throughout your water system and 
centralize control at any desired location. You select the desired residual 
on a central panel and the Compound-loop System maintains that residual 


Remote recording by W&T gives you duplicate residual records and 
minute-to-minute information where it helps guide operation. Remote 
controlling by W&T lets you adjust a chlorinator miles away. And W&T 
Remote Components adapt to almost any system, any type of control. 


LI7A 


E. J. Kidde of Owens Illinois Glass Co. has been transferred 
from Jacksonville, Fla., to Detroit, Mich., as General Manager 
of the corrugated box plant. 

Samuel E. Martin is now Works Manager for the U. 8. 
Gypsum Co., Galena Park, Tex. 

Leslie G. McCowan, formerly of Racquette River Paper Co., 
is now Productions Assistant to the Manager of Chase Bag 
Co., Chagrin Falls, Ohio. 

Thomas H. McCurry, formerly of Union Bag-Camp Paper 
Corp., is now Technical Director of the Eastern Box Co., 
Baltimore, Md. 

John J. McDonald is now General Manager of the Pulp- 
Floc Division of the Brown Co., Boston, Mass. 

Alex Morris, formerly of Union Bag-Camp Paper Corp., 1s 
now Instruments and Controls Director for the Gulf States 
Paper Corp., Tuscaloosa, Ala. 

Charles A. Morton, formerly of the Kimberly-Clark Corp., is 
now Vice-President of Alden Press, Inc., Chicago, III. 

J. Robert O’Grady, formerly of the Carthage Machine Co., is 
now Assistant to the Vice-President in Charge of Manufac- 
turing, The Upson Co., Lockport, N. Y. 

Frederick C. Oppen, formerly of the Marathon Corp., is now 
a Test Development Specialist for Kimberly-Clark Corp., 
Neenah, Wis. 

Donald Santmeyers of Du Pont Co. has been transferred 
from St. Louis, Mo., to Houston, Tex. 

John H. Schulz, formerly Student at the Institute of Paper 
Chemistry, is now Assistant Professor of Paper Technology at 
Western Michigan University, Kalamazoo, Mich. 

James J. Shipman is now Vice-President of Kimberly-Clark 
Corp., Neenah, Wis. 

Medie T. Still, Jr., is now Technical Superintendent of the 
St. Regis Paper Co., Pensacola, Fla. 


Howard W. Thompson of Electrical Machinery Mfg. Co. 
has been transferred from Minneapolis, Minn., to Los Angeles, 
Calif., as District Manager. 

Howard L. Vanderberg, formerly of the Hubinger Co., is 
now in the sales department of Dexter Chemical Co., New 
York, N.Y. 

George Van Goethem, formerly of American Box Board Co., 
is now Assistant Pulp Mill Superintendent for Continental 
Can Co., Augusta, Ga. 

Charles E. Varn of the Solvay Process Division has been 
transferred from New Orleans, La., to New York, N. Y. 

Lewis H. White, Jr., is now Paper Mill Superintendent of 
St. Regis Paper Co., Pensacola, Fla. 

Robert M. Whitman, formerly of Riegel Paper Corp., is now 
a Research Chemist for Continental Diamond Fibre Co., 
Newark, Del. 

G. Ronald Wilmer is now General Superintendent of the 
Container Plant of Packaging Corp. of America, Grand 
Rapids, Mich. 

Peter N. Yiannos, formerly Student at the Institute of 
Paper Chemistry, is now a Research Chemist for the Scott 
Paper Co., Chester, Pa. 

Fe eae 


Richard A. Premo has succeeded R. D. McPheters as the 
official corporate representative of the Gould Paper Co., 
Lyons Falls, N. Y., in TAPPI. 

J. J. Schwackler, Manager of the carton and boxboard 
laboratory, has succeeded Harry Ford as the official corporate 
representative of the Container Corp. of America, Valley 
Forge, Oaks, Pa., in TAPPI. 

J.B. Allan has succeeded D. H. Bissell as the official sus- 
taining representative of the Chromium Corp. of America, 
Waterbury, Conn., in the Technical Association. 


MICROMETAL CAST-IRON PULLEYS 


There is no substitute for experience in 
producing cast-iron pulleys for use in our 
many modern industries. Today, after 88 
years of experience, the Ehrsam Company 
is still continuing research to produce 
quality cast-iron pulleys. 


Whether you use small pulleys or large 
pulleys, totally split pulleys, corrosive sur- 
face or wearing surface, you can be sure 
of quality gray cast-iron plus service when 
you specify Ehrsam Micrometal pulleys. 

In quality cast-iron pulleys, experience 
counts and this is what Ehrsam is noted 
for. Call the J. B. Enrsam and Sons Manu- 


facturing Company and discuss your needs 
for standard or special pulleys. 
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Di} ITFYS THAT PERFORM ON THE JOB... 
ma M7 or small 


THE J. B. EHRSAM & SONS MFG. CO. 


ENTERPRISE e KANSAS 


BRANCH OFFICES: ATLANTA, GEORGIA; CHICAGO, ILLINOIS; DENVER, COLORADO; DES 
MOINES, IOWA; FORT WORTH, TEXAS; HASTINGS, NEBRASKA; KANSAS CITY, KANSAS; 
PHOENIX, ARIZONA; SAN FRANCISCO, CALIFORNIA. 


SALES REPRESENTATIVES: THOMER EQUIPMENT CO, e MINNEAPOLIS, MINNESOTA 
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North American 


Statistics 
Paper and Paperboard Production* 


Paper and paperboard production for the seven months of 
1960 totaled an estimated 20.2 million tons, 3% above the 
corresponding 1959 total. Paper production increased about 
one-half million tons or 6%, while paperboard rose by over 
100 thousand tons or 1%. 


Pulpwood* 


Total receipts of pulpw ood for January—June, 1960, were 
20,191,000 cords, an increase of 2,142,000 cords over receipts 
ie the comparable period last year. Domestic receipts were 
2,072,000 cords above the year earlier total, and imports 
increased 70,000 cords. All of the regions showed increases 
ranging from 7% in South Central to 17% in the North 
Central region. 

Pulpwood consumption for January—June, 1960, was 
20,380,000 cords, an increase of 1,133,000 cords over the same 
period of 1959. All of the regions showed increases ranging 
from 2% in Northeast to 13% in the North Central region. 

Inventories of pulpwood at the end of June were 4,975,000 
cords, an increase of 21,000 cords above May, 1960, and a 
305,000 cords increase above June, 1959. The Northeastern 
region showed a decrease of 16%. All the other regions 
showed increases, ranging from 10% in the West to 65% in the 
South Atlantic. 


Wastepaper and Other Fibrous Materials* 


June wastepaper receipts were 781,000 tons; for the first 
six months of this year they totaled 4,530,000 tons, a decrease 
of 145,000 tons below receipts for last year. 

Wastepaper consumption for June was 782,000 tons; the 
January-June total was 4,578,000 tons, a decrease of 40,000 
tons from consumption for the same period last year. 

Inventories at the end of June were 539,000 tons, 1000 tons 
below May and an increase of 47,000 tons above inventories 
at the end of June, 1959. 

Consumption of total fibrous materials for June was 
869,000 tons; the January—June total was 5,082,000 tons, 
71,000 tons below consumption for the comparable period 
last year. 


: 
: 


* American Paper and Pulp Assoc., Monthly Statistical Summary 38, No. 9 
(September, 1960). 


UNITED STATES PRODUCTION OF PAPER AND PAPERBOARD | 
First Six Months, 1957-1960 
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INDUSTRY NOTES 
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Inventories of total fibrous materials at the end of June 
were 911,000 tons, 29,000 tons below May and 41,000 tons 
above inventories at the end of June, 1959. 


Wood Pulp* 


Production of wood pulp for January-June, 1960, was 
12,726,000 tons, an increase of 678,000 tons above the 
comparable 1959 total. 

Wood pulp consumption in the manufacture of paper and 
board for January-June, 1960, was 13,058,000 tons, an 
increase of 593,000 tons above consumption for the same 
period last year. 

Imports of wood pulp for January-June, 1960, were 
1,123,282 tons, 7% below imports for last year. Imports 
from Canada for January—June, 1960, were 1,007,451 tons, an 
increase of 1% above the comparable period of 1959. Over- 
seas imports for January—June, 1960, were 168,005 tons as 
compared to 214,007 tons for the same period last year. 

Exports of wood pulp for January-June, 1960, were 
549,482 tons, as against 289,581 tons exported during the same 
period last year. 

Inventories of wood pulp at paper and board mills at the 
end of June were 535,491 tons, an increase of 9000 tons above 
inventories at the end of May and 11,000 tons below in- 
ventories at the end of June, 1959. 


January-Auoust Production at Annual Rate of 34.7 Million 
Tons 


Estimates compiled by the American Paper and Pulp 
Association indicates that paper and board production for the 
first eight months of this year totaled 23.1 million tons, 
indicating an annual production rate of 34.7 million tons. 
Total eight months’ production was 21/2% above the com- 
parable period last year; paper production was 10.3 million 
tons, up 5%; paperboard production was 10.7 million tons, 
up 1% while construction paper and board was 2.1 million 
tons, a decline of 3%. 


Chicago 
Site of 1961 Plant Maintenance & Engineering Show 


Chicago will be the site of the Twelfth Annual Plant 
Maintenance & Engineering Show. The show will run for 
four days, from Jan. 23 through 26, 1961, at the International 
Amphitheatre. The conference will run for three days, 
January 23 through 25. Morning sessions of the conference 
will take place at the Amphitheatre and evening sessions at 
the Palmer House. The events have been staged in Chicago 
only three times in the past—in 1954, 1955, and 1958. The 
1961 exhibit area is expected to exceed six acres and about 375 
companies are expected to participate as exhibitors. 

The theme for the 1961 show will be “The Maintenance 
Operation Meets the Needs of Increased Production.” 

Visitors who wish to receive advance rapid registration 
cards, hotel or conference information should write Clapp & 
Poliak, Inc., 341 Madison Ave., New York 17, N. Y. 


Louisville 


Forest Products Research Society Convention 


The Forest Products Research Society will hold its 1961 
Annual Convention in Louisville, Ky., June 18-22, 1961. 
Headquarters for the Convention will be the Kentucky 
Hotel. 
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Chemical Pulping 
Processes 


Chemipulp and Chemipuip-KC systems help 
achieve maximum production of uniform, high 
quality pulp at lower cost and provide means 
for efficient recovery of heat and chemicals. 


* Hot Acid Systems ¢ Jet-Type Sulphur Burners 


® Independent Recovery ® Spray-Type SO2 Gas 
Systems Cooling Systems 


® Recovery Towers *Sulphite Acid Systems 
® Digester Circulating Neutral Sulphite Semi- 

Systems Chemical Liquor Plants 
® Chip Distributors © Hydroheaters 


© Black Liquor Oxidation Systems 
for Sulphate Pulp Mills 


Chemipulp Process Inc. 
Watertown, N. Y. 


Associated with 


Chemipulp Process Ltd., 253 Ontario St., Kingston, Ont. 
e 


Pacific Coast Representative 
A. H. Lundberg Inc., P.O. Box 186, Mercer Island, Wash. 


QP cman wore 


For TOP and BOTTOM SLITTER KNIVES 
SCORING KNIVES and SEGMENTS 


SEMI and FULL Automatic 


GUARANTEE: 


1. Concentric with Bore 
and Running Truth .0005 


2. Micro Inch Finishes 


3. Grinds Single, Double 
~? and Compound Bevels 


4. Positive — Accurate 
Fixturing 


5. Longer Mill Life (Less 
Changes) 


GRIND 


We are pre- 
pared to 


spection and 
Mill Test. 


HANCHETT MANUFACTURING CO. 
Main Office West Coast 


BIG RAPIDS, MICHIGAN PORTLAND 1, OREGON 


120 A 


The Society, numbering approximately 4000 members, 
was founded in 1947. It serves as the technical society for the 
wood industry and has as its primary purpose to encourage 
and promote the fullest and most efficient use of wood and 
other forest products. : 

The 1961 Convention is under the auspices of the Ohio 
Valley Section. Carl Trinkle of the Baldwin Piano Co., 
Cincinnati, Ohio, is the general chairman. 


Overseas 


New U. S. Pulp and Paper Markets 


At the request of the Bureau of Foreign Commerce as 
part of the Department of Commerce’s Export Expansion 
Program, the U. 8. Foreign Service has reported the following 
pulp and paper products as good market prospects: 

Australia: Packaging materials, including papers, boards, 
and boxboards. 

Burma: Old newspapers. 

Chile: Cellulose, mechanical pulp. 

Columbia: Newsprint. 

Ecuador: Kraft paper. 

Kenya: Stationery. 

Korea: Pulp, mainly chemical; paper, especially news- 
print, woodfree, kraft, and cigarette. 

Kuwait: Stationery, paper products. 

Italy: Stationery. 

Mexico: Newsprint and specialty papers. 

Morocco: Paper pulp. 

New Zealand: Vegetable parchment and _ greaseproof 
paper. 

Pakistan: Insulating materials. 

Rhodesia: Paper, for printing and writing. 

Sudan: Paper products. 

Switzerland: Paper towels, packaging materials, masking 
tape, office supplies. 

Turkey: Kraft paper (Foreign Commerce Weekly, 9/5/60). 


Western Europe 


Paper and Board Demand by 1965 Estimated at 22 Million 
Metric Tons 


According to a report recently issued by the Organization 
for European Economic Cooperation, revised estimates 
indicate paper and board consumption in 1965 at 22 million 
metric tons. By comparison the 17 Group OEEC countries, 
and Finland consumed 15.6 million tons in 1958 and 16.7 
million tons in 1959. 

Note: Copies of this report, ‘Pulp and Paper—Statistics 
1959; Trend 1960,” are available from the OEEC Mission, 
Publications Office (Suite 1223), 1346 Connecticut Avenue, 
N. W., Washington 6, D. C., for $1.00. 


Belgium 


Anciens Etablissements Louis De Naeyer S.A. 


The company celebrated its centenary on September 16 and 
17 when the Minister of Economics inaugurated the new 
plants that went into service on Friday, September 16. 

These plants include a sixth paper machine specially 
designed for the manufacture of wrapping papers of high 
grade quality such as Cristal (glassine), thin papers for 
coating and laminating purposes, etc.; a 20-roll supercalender 
for glassine, working on the full width of the paper machine; 
and several other finishing machines. 


Finland 


Big Paper Machine Contract 


A contract has been signed recently between Oy Wilh. 
Schauman Ab and Valmet Ab according to which Valmet is 
to deliver a paper machine for a new kraft paper mill to be 
built in Pietarsaari, Finland. 


Vol. 43, No. 11 November 1960 Tappi 


The paper machine, to be 
equipped with a differential 
drive, a 7150-mm. wire width, 
constructional speed 75-750 
m. per min., is designed mainly 
for 70-80 g. per sq. m. and an 
annual production volume of 
approximately 80,000 tons. 
The machine will be built at 
the Rautpohja Works in Jyva- 
skyla, and this factory of the 
Valmet-concern will also sup- 
ply the slitter rewinder as well 
as packaging machines for 
paper rolls. In addition, an 
air-conditioning and _ heat-re- 
covering equipment of Valmet 
design will be also delivered. 
On the whole, this contract is the largest so far entrusted to 
a manufacturer in Finland by the Finnish paper industry. 

The production of this new mill is intended entirely for 
the export market. With the completion of the plant in 
1962, the production of kraft paper in Finland willrise by 25%. 


Robert M. Brown, Aetna 
Paper Co. 


Paper Manufacturers and Converters 


Aetna Paper Co. 
Appointment 


Robert M. Brown has been appointed superintendent of 
Aetna, Division of Howard Paper Mills, Inc., in Dayton. He 
replaces W. Clare Monaghan, who served as superintendent 
for six years until his death, June 30. 


Ashuelot Paper Co. 


New Appleton Rewinder Installed 


A 100-in. (Model 65) Appleton rewinder was installed at 
Ashuelot’s Hinsdale mill late in September. 

Designed for handling winding tissue the new winder is 
powered by a 20-hp. single motor drive (Reliance). Rolls 
up to 60-in. in diam. will be wound and slit at speeds up to 


2000 f.p.m. 


Brown Co. 
Changes in Bermico Division 

Executive administration changes in the Bermico Division 
of the Brown Co. have been announced by vice-president 
Malcolm T. Murray, general manager of the division, which 
manufactures the Bermico line of electrical conduit and sewer 
pipe. 

Mr. Murray, who is responsible for all production and 
distribution at Berlin, N. H., and other Bermico plants, 
listed Robert E. Cross as sales manager for the entire division. 
Production and operations at each of the Bermico plants will 
be under the contro] of a plant manager who will report 
directly to Mr. Murray. 

Robert W. Thayer is the plant manager at the Berlin, 
N. H., operation; he will be assisted by David H. Crockett, 
newly appointed as operation superintendent. 

Bernard M. Guthrie is in charge of the Oregon facility at 
Corvallis, and is assisted by Norman H. Desart, as operation 
superintendent. 

Vice-President Robert W. Andrews, formerly located in 
Berlin, is directing activities at the company’s new plant in 
Birmingham, Ala. Donald Welch, formerly located at the 
Berlin facility, will serve as operating superintendent at the 
Birmingham plant. 

The Hamilton, Ont., plant, scheduled to go into production 
this month, is operated by a separate Canadian corporation 
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NEW NEW NEW NEW WEW NEW 


CLARK TOUGHNESS TEST 


Measures Absorption of Energy at High Speed Rupture. 

Automatically Integrates the end result of both Tensile Strength & 
Elongation. 

Correlates well with drop test. 

Clark Toughness Test Attachment used with the ELMENDORF Tearing 


Tester for many materials replaces the need for both the tensile and 
drop test. 


ELMENDORF TEARING TESTER serves double duty as a tear tester and 
a toughness tester. 


THWING-ALBERT INSTRUMENT COMPANY 


Philadelphia 44, U.S.A. 
69 


5383 Pulaski Avenue 


Holds 
Moisture 
Content 
within 

Y of 1% 


Stickle’s Pres-ten-trol is guaranteed to maintain the exact mois- 
ture content desired within % of 1% automatically—in any 
type of paper or board, at any machine speed. It records or 
indicates moisture variation of the sheet, steam pressure in 
. holds pre-set pressure during start-up, wash-up, or 
wet end breaks . . . restores proper moisture content up to 
8 times faster than other controls . . . ends time-consuming 
hand adjustment of steam flow ... provides convenient moni- 
toring, with all controls and instruments in one panel .. . cuts 
steam consumption ... reduces customer complaints. Get the 
facts before you buy any system. Write for Bulletin 360-C. 


STICKLE STEAM SPECIALTIES COMPANY 
2209 Valley Ave. « 


SETTING FOR AUTOMA 
TIC MOISTURE CONTRO 
AUTOMATIC PRESSURE 
CONTROL, OR MAN 


DESIRED 
MOISTURE CONTENT 
1S SET HERE 


dryers... 


Indianapolis 18, Ind. 


Moisture Control Systems 


t\ iy foo . 
Dryer Drai Syst f ‘¢ Z 
rome Stickle 


Vacuum Pumps Equipment 


Micro Adjustable Orifices 
at Cuts the cost of steam 


Differential Control Valves 
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known as Bermico Products, Ltd. Edward G. Spencer, will 
supervise its operations. 


Columbia Cellulose Co., Ltd. 


Research Establishment for Prince Rupert 


Columbia will build new research facilities adjacent to its 
Prince Rupert pulp mill, according to an announcement by 
T. N. Beaupré, president. Completion is scheduled for June, 
1961. 

The Prince Rupert mill produces sulfite acetate and viscose 
pulps for manufacture into textiles, chemicals, and plastics; 
it also produces specialty paper pulps. 

Together with its subsidiary, Celgar Ltd., the company 
will soon be able to offer a full range of chemical pulps includ- 
ing bleached kraft paper pulp. The Celgar Kraft mill, near 
Castlegar, B. C., is scheduled for production in December of 
this year. 


Crown Zellerbach Corp. 


Appointment 

Gus Ostensen, resident manager of C. Z.’s Antioch, Calif., 
mill division since 1955, has been appointed production 
manager of Crown Zellerbach Corp. International. John M. 
Miller, who has been assistant resident manager since January, 
1959, succeeds Mr. Ostensen. 

Crown Zellerbach International was established in 1959, 
with G. J. Ticoulat as president. 


Hamilton Paper Co. 


125-In. Appleton Rewinder Installed 


Hamilton has scheduled installation of a new Appleton 
rewinder at its Plainwell, Mich., mill for late November. 

Dirven by two 40-hp. motors (G.E.) the rewinder will 
operate at speeds up to 3000 f.p.m. Fifty-inch diameter 
rolls of various bond grades will be wound and slit (gang 
type shear slitters) on 131/s-in. drums. 


Hammermill Paper Co. 


Union Assets Purchased 


Agreement has been reached for purchase by Hammermill 
of the business of Union Envelope Co. of Richmond, Va. No 
change is comtemplated in the personnel of Union or in its 
operating and marketing policies. 


Keyes Fibre Co. 
Pulp Molding Plant on West Coast 


Keyes Fibre Co. of Waterville, world’s largest maker of 
molded pulp products, has announced plans for a new manu- 
facturing plant in Sacramento, Calif., where the company 
has taken an option on a manufacturing site of approximately 
30 acres. Anticipated cost was not announced pending the 
completion of engineering and architectural plans and cost 
estimates. 

The plant will be of rectangular, partial two-story design 
with 150,000 sq. ft. of ground area offering 254,000 sq. ft. or 
5,000,000 cubic feet of manufacturing, storage, and office 
space. It will employ approximately 200 people with an 
initial yearly payroll of nearly $1,000,000. About 90% of its 
employees will be recruited and trained in the Sacramento 
area. 


Kimberly-Clark Corp. 


J.J. Shipman V. P. 


James J. Shipman has been elected a vice-president of 
K.-C. Formerly director of research, Mr. Shipman will 
continue to head the company’s research operations. 
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KVP Sutherland Paper Co. 


Laboratory Appointments 

Two new laboratory appointments were recently made 
within the technical department of the KVP Division, 
Kalamazoo, Mich. 

David L. Brew and James J. Matousek were appointed 
research engineers. 


R. C. Germanson Retires 


Rudolph C. Germanson retired on August 31 from the 
KVP Division of the KVP Sutherland Paper Co. after man) 
years of service to the paper industry. 


The Mead Corp. 
Directors Approve the Purchase of Assets of Gilbert Paper 


Mead Board of Directors has approved an agreement to 
purchase the assets of the Gilbert Paper Co., Menasha, Wis., 
subject to the approval of Gilbert Stockholders. 

The Gilbert Paper Co. under the leadership of T. M. 
Gilbert, president and general manager since 1954, has an 
outstanding reputation for the production of cotton fiber 
(rag content) papers. 


Nekoosa-Edwards Paper Co. 


186-In. Appleton Winder Instailed 


A 186-in. Appleton winder was installed on the new no. 2 
machine at the Nekoosa mill in August. 

Designed to operate at speeds up to 5000 f.p.m. the winder 
is equipped with two 100-hp. motors (Louis Allis) and a 100- 
hp. drag generator for maintaining constant tension. It will 
be used on grades and will wind and slit 60-in. diam. rolls on 
21-in. drums. 

Auxiliary equipment includes a 16-in. diam. rider roll, 
pneumatically operated score-cut slitters, a shaft puller, and 
a combination weighing and lowering table. 


Strauss Joins Research Department 


Roger W. Strauss, a former faculty member of the New 
York State College of Forestry, Syracuse, N. Y., has joined 
the research department of Nekoosa-Edwards Paper Co. as a 
section leader for chemical and physical research. 


New Haven Board & Carton Co. 


Appointment 


James J. Harrison has joined the company as vice-president 
in charge of manufacturing, with headquarters in New 
Haven, Conn. His responsibilities will include all manu- 
facturing plants: New Haven Division, New Haven, Conn.; 
Bartgis Division, Ichester, Md., and Fitzhugh Corrugated, 
Lakeview, Long Island, N. Y. 


Rudolph C. Germanson, 
KVP Sutherland 


Roger W. Strauss, 
Nekoosa- Edwards 
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Marathon Southern Corp. 


Domed Cover Solves Broke Chest Corrosion 


lo combat corrosion in a 25-ft. diam. broke chest cover, 
Marathon has installed a fiberglass-reinforced polyester 
cover, at its Nahoola, Ala., mill. When loads are exerted on 


Finished Kabe-O-Rap cover is shown here as Rust 
Engineering Co. workmen prepare to lift it to top of 
Marathon Southern’s tile broke chest 


the cover, stainless steel cable provides extra reinforcement 
to hold the polyester laminate in compression, thus taking 
full advantage of the strongest physical property of the 
laminates. The Kabe-O-Rap cover was designed and built 
by Metal-Cladding, Inc., North Tonawanda, N. Y. 

The polyester is Hetron (R)92, a fire-retardant corrosion- 
resistant resin produced by the Durez Plastics Division of 
Hooker Chemical Corp., North Tonawanda, N. Y. 


Penobscot Chemical Fibre Co. 


Manager of Services Appointed 


Raymond P. McGinley has been appointed manager of 
services of the company’s mills in Old Town, Me. 

Mr. McGinley is a graduate 
of the University of Maine, 
receiving his Bachelor — of 
Science degree in Pulp and 
Paper in 1938. He is a mem- 
ber of TAPPI and also a 
member of the Steam and 
Power Committee in National 
SUN 2 eal 


Rome Kraft Co. 
New Waste Treatment System 


The company is construct- 
ing a new waste treatment 
system in Rome, Ga., to re- : 

Raymond P. McGinley, 


duce the CCE Teny of Mase Penobscot Chemical Fibre 
materials discharged into the Cs. 


Coosa River. 

Construction of additional pulp and papermaking equip- 
ment and power services to increase the mill’s capacity for 
making containerboard has been under way since May, 1959. 

Rome Kraft Co. is jointly owned by Inland Container 
Corp. of Indianapolis, Ind., and The Mead Corp. of Dayton, 
Ohio. 
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Weyerhaeuser Co. 


Shipping Container Plant for Olympia 


Weyerhaeuser is to build a new shipping container plant 
near Olympia, Wash. Scheduled for completion early in 
1961, the plant will employ about 100 persons. Paperboard 
will be provided by Weyerhaeuser mills at Longview, Wash., 
and Springfield, Ore. 

Weyerhaeuser has operated a similar plant at Yakima, 
Wash., since 1952. Other container plants are located in 16 
states. 


High Quality Mg-Base Pulps 


The company is making changes to its pulp mill at Grays 
Harbor, Wash., to enable the production of additional grades 
of high quality, bleached sulfite pulps produced using a two- 
stage magnesium-base cooking process, for which patent 
application has been made. As a part of this development 
the company is also installing additional chlorine dioxide 
bleaching facilities. 


Educational Institutions 
University of Maine 


Lowis Calder Foundation Grant 


A gift of $30,000 from the Louis Calder Foundation has been 
made to the University of Maine. Twenty-thousand dollars 
of this gift will be used for a scholarship program over an 8- 
year period and the balance for the support of the teaching of 
chemical engineering, particularly pulp and paper technology. 

Under the plan twenty $1000 scholarships will be awarded 
during the next eight college years beginning in 1961. 

First preference for these awards will be given to students 
living in the Kennebec watershed, which includes towns 
along or near the Kennebec River. Preference will also be 
given to students whose major interest is pulp and paper 
technology or chemical engineering and who indicate a 
desire to enter the papermaking field. 

The $10,000 to be used to support teaching will be turned 
over to the University of Maine Pulp and Paper Foundation 
as a newly established fund. The income from the fund will 
be available for aid to teaching and the principal may be 
used for the same purpose if and as foundation trustees see fit. 

Louis Calder, who established The Louis Calder Foundation 
and who is a native of New York City, has been active in the 
pulp and paper business for more than 60 years as the head of 
Perkins-Goodwin Co. His son Louis Calder, Jr., is vice- 
president of the company and a trustee of the Calder Founda- 
tion. 


Industry Suppliers 
American Cyanamid Co. 


Chemicals Plant for Vancouver 

A plant to produce chemicals, primarily for the paper 
industry of the area, is to be built by the company in Van- 
couver, Wash. The new plant is to be located on a 12- 
acre site, north of N. E. 78th St. and adjacent to the rail 
lines to Yacolt. 
Appleton Machine Co. 
Mater Division of Appleton 

On September 1, The Mater Machine Works, Inc., Corval- 
lis, Ore., manufacturers of packaged and automated saw- 
mills became a division of the Appleton Machine Co., 77- 
year-old makers of pulp mill and paper machinery of Appleton, 
Wis. 

According to Tany Agronin, president of Appleton, the 
purchase involved Mater company’s manufacturing, sales, 
and engineering, but no machinery or real estate in Corvallis. 
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Milton H. Mater (left) and Tany Agronin sign papers which 
consummated purchase of Mater Machine Works, Inc., 
by Appleton Machine Co., Appleton, Wis. 


Sales and engineering will be continued at Corvallis, which 
will be known as the Mater division of Appleton, with Milton 
H. Mater, who was president of Mater Machine Works, as 
vice-president in charge. Mater Engineering, a separate 
company, also was acquired and will be operated by Appleton. 

Mater’s famed sawmill machinery will be manufactured at 
the big plant at Appleton. Mater Machine Works has been 
national and international in scope and recently installed 
mills for Union Carbide at Charleston, W. Va.; Cascades 
Plywood Corp., Reedsport, Ore.; Placerville Lumber Co., 
Placerville, Calif.; and the Mayo Lumber Co., Naniamo, 
1B (Cz 


Betz Laboratories, Inc. 


Chlorine and Nonoxidizing Biocides 


Betz has made available a new Water Conditioning Data 
Sheet entitled, “Slime Control with Chlorine and Non- 
Oxidizing Biocides.” It shows how the judicious use of 
chlorine and the supplemental use of other biocides will 
extend cooling tower life. Copies are available from Betz 
Laboratories, Inc., Gillmgham & Worth Sts., Philadelphia 
Wh. Veh. 


The 160-in. Black-Clawson fourdrinier board machine 
at The Celotex Corp.’s new L’ Anse, Mich., plant 
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The Black-Clawson Co. 


Equipment for New Celotex M all 


Two divisions of The Black-Clawson Co. manufactured 
essential equipment for the new insulating fiberboard mill 
which The Celotex Corp. officially opened September 24 at 
L’Anse, Mich. One of the principal pieces of production 
machinery is the six-acre plant is the 160-in. wide fourdrinier 
board forming machine built by Black-C lawson’s paper 
machine division. The stock preparation system ahead of 
the machine includes a Hydrapulper, consistency regulator, 
agitators, and pumps supplied by the Shartle Division of B-C. 

With a daily capacity of 500,000 sq. ft. of 7/2-in. fiberboard, 
the L’Anse plant increases Celotex fiberboard production 
capacity about 25%. Celotex converts the board into such 
products as acoustical and decorative ceiling tile, insulating 
sheathing, insulating roof deck, and roof insulation. The 
output of the L’Anse mill will be distributed principally in ten 
north central states. 


Consolidated Water Power & Paper Co. 


Multimillion Dollar Expansion 


A new paper machine to produce 25,000 tons of enamel 
printing papers annually will be installed at Consolidated’s 
Wisconsin River Division. Startup is expected to be Septem- 
ber 1961. 

According to Stanton W. Mead, president of the company, 
estimated cost of the entire project which includes expansion 
of auxiliary facilities is %8,000,000, Mead stated. To be 
enlarged are Wisconsin River Division’s boilerhouse, ground- 
wood pulp and bleach departments, coating plant, finishing 
facilities, and stores. Chemical pulp requirements will be 
met by the company’s other plants. 


Curlator Corp. 


New Type Satwrator 


A new type saturator, called the Rando-Bonder, offering 
numerous advantages in the manufacture of nonwovens, 
felts, specialty papers and specialty fabrics, has been jointly 
developed by Curlator Corp., East Rochester, N. Y., and 
Celanese Fibers Co., a division of Celanese Corp. of America. 

The new saturator is claimed to enable the rapid, uniform 
saturation of nonwoven webs, without drafting or distortion, 
and provides flexibility and ease of operation not encountered 
in existing equipment. The versatility of the machine is 
demonstrated in its processing of many materials with 
uniform penetration and controlled pickup are required 


Curlator Corp.—Rando-Bonder 
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without distorting the base web. Structures of natural, 
synthetic, mineral, metal, reclaimed tire cord, shoddy, plastic 
scrap, felt, woven and nonwoven materials may be success- 
fully processed. 

Outstanding features of the Rando-Bonder are: (1) 
horizontal treatment of fibers minimizing distortion of 
uniform fiber lay. 


E. I. du Pont de Nemours & Co. 


Appointment 


Harold L. Sager has been appointed assistant Manager of 
the New England district sales 
office of the du Pont Dyes 
and Chemicals Division. Mr. 
Sager has been with du Pont 
in dyes and chemicals sales 
work since 1939. 


General Electric 


Manual Motor Starters 


Bulletin GEA-6358C_ de- 
scribes G.E.’s CR101 manual 
motor starter for fractional- 
horsepower motors and CR- 
1062 manual motor starter for 
integral horsepower motors up 
to 71/, hp. 

Divided into two sections, 
the publication includes photos 
with call-outs explaining construction features of both units. 
Outline diagrams show dimensions. Heater selection tables 
and prices for both types are also included. 

Bulletin GEA-6358C may be obtained from the General 
Electric Co., Schenectady 5, N. Y. 


Harold L. Sager, E. I. du 
Pont de Nemours & Co. 


Hooker Chemical Corp. 


Appointments 


F. Leonard Bryant, a vice-president of Hooker since 1957, 
was elected executive vice-president and a director of the 
corporation. 

Also elected directors are Thomas F. Williams, a Hooker 
vice-president, and Werner P. Gullander, executive vice- 
president and a director of General Dynamics Corp. Both 
have been named also to the executive committee of the 
board of directors. 

Mr. Gullander will fill the vacancy created by the resigna- 
tion of EK. Lewis Burnham, a Hooker director since 1924. 


Huyck Felt Co./Division of Huyck Corp. 


Promotion 


John E. Wilbur has been promoted to assistant manager of 
field service engineering. During his more than ten-year 


John Casagrande, Huyck 
Co. Felt Co. 


John Wilbur, Huyck Felt 
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association with the paper industry, he was employed by 8S. D. 
Warren Co. and Carton de Columbia, a subsidiary of the 
Container Corp. of America. 

John G. Casagrande succeeds Mr. Wilbur as Huyck field 
service engineer for portions of New Jersey, Pennsylvania, 
Maryland, Delaware and North Carolina. Mr. Casagrande 
is a graduate of the pulp and paper school at Syracuse 
University and has worked in the paper industry since 1951. 


Infileo, Inc. 
New Type “G” Dry Chemical Feeder 


The mechanism and operating principles of the new type 
“G”’ Gravimetric chemical feeder are discussed in Bulletin 260 
issued by Infilco, Inc. 

The type “G” feeder handles all dry chemicals normally 


New Type 'G" Dry Chemical Feeder by INFILCO 


New type ‘‘G”’ dry chemical feeder by Infilco 


used in water and waste treatment, whether these are in 
powder, granule or lump form up to °/s-in. in diameter. Its 
weighing mechanism gives an accuracy of +1% of the set 
rate over an operating range of 20:1, and the entire “GQ” 
feeder is housed in a dusttight enclosure. 

Request Bulletin 260 from Infileo, Inc., Tucson, Ariz. 


I-T-E Circuit Breaker Co. 


Mobile Exhibit of 4160-1. Switchgear on ‘Door-to-Door’? 
National Tour 


A 44-ft. mobile unit will give practical, on-the-spot demon- 
strations on the recently introduced 4160-y. switchgear 
equipment to hundreds of customers and prospects across the 
nation. The trailer is going directly to electric utilities’ 
industrial plants, and contractors’ and consulting engineers, 


Renovated interior of I-T-E trailer shows metal-clad 

switchboard and disassembled circuit breaker on right. 

Back-lighted shadow box on wall gives excellent view of new 

features which visitors can study in air-conditioned 
comfort 


offices where groups of from 5 to 15 persons are expected to 
attend 2-hr. sessions at each location. The meetings will 
consist of the showing of an 18-min. sound film, a complete 
demonstration of the equipment and a queston-and-answer 
period. 

The redesign of the metal-clad equipment incorporates such 
features as compact design, closed-door, horizontal drawout, 
stored-energy closing, a new concept of arc extinction known 
as the ironless blowout coil, maximum safety and one-man 
maintenance. 


Kinetic Dispersion Corp. 
Model T-20 Kady Mill with Heat Exchanger 


KDC announces the introduction of its new ‘T-20 top- 
driven Kady mill with built-in heat exchanger. This mill is 
driven by either a 25-hp., two speed, or 30-hp. single-speed 
motor at 6500 r.p.m. All working parts, including the heat 
exchanger, are stainless steel. The unit is designed to work 
in tanks with capacity up to 100 gal. Featured is the ex- 
clusive new Kady-design heat exchanger which permits full 
cooling of the batch in any standard nonjacketed tank. 


Heat Exchanger 


KDC also announces the introduction of its new high 
efficiency heat exchanger system for use in heat transfer 
problems where high rates of heat transfer are needed in 
conjunction with agitation. 

This unit is now offered in four standard sizes and can be 
built on specification for use in any type of tank and chemical 
operation. Pictured is application of the heat exchanger on 
the head of a 30-hp. Kady mill where the exchanger is used as 
a cooling medium. This unit can also be used in conjunction 
with the complete line of Kadyzolvers offered by the com- 
pany. 


Model G00B, 1000-Gal. Kady Mill 
The 600B, 150-hp., 1000-gal. capacity, high-speed disper- 


Model T-20 Kady mill with heat exchanger, Kinetic 
Dispersion Corp. 
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Heat exchanger, Kinetic Dispersion Corp. 


sion mill is now available. It will handle all types of solids 
in liquids and liquid-in-liquid mixtures where ultrafine 
dispersion is necessary or ultrafine homogenization is required, 
in batches up to 800 gal. Pigment charges such as titanium 
or paper-coating clays can be handled up to 8000 lb. dry 
weight per charge. Dispersion cycles will run normally 
from 30 min. to 1 hr. The mill features all stainless steel 


Model 600B 1000-gal. capacity Kady Mill, Kinetic 
Dispersion Corp. 
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construction, air-operated, 5-in. valve, built-in heat exchange, 
plus tank jacketing for rapid cooling or for use in rapid 
heating of product such as the cooking of starch or protein 
during the dispersion cyele. Height of the mill is 11 ft. 
Total weight empty, approx. 4 tons. 


Knowlton Brothers 


Durkee Technical Assistant 


Myron C. Durkee has joined Knowlton Brothers, Water- 
town, N. Y., manufacturers of specialized papers for industry, 
as technical assistant to the production vice-president. In 
the newly created post, Mr. Durkee will assist in the manage- 
ment of the plant’s production facilities. 


Mixing Equipment Co., Inc. 
Lightnin Mixers 


Two bulletins describing the new RE Series of top-entering 
Lightnin Mixers have been released by Mixing Equipment 
Co., Inc., Rochester, N. Y. Bulletin B-522 describes the 
REC closed tank mixers, and Bulletin B-523 covers the REQ 
open tank line. 

The RE is a complete mixer with a solid drive shaft, which 
is coupled directly to the mixer shaft. Features include 
right angle drive, precision bevel gears, change gears, integral 
stuffing box and easy maintenance. 


Monsanto Chemical Co. 


New Organophosphorus Flame Retardants 


Six new organophosphorus flame-retardant additives 
which could prove economical and efficient in a broad range 
of polymeric systems as well as in synthetic fibers, rayon, 
paper and wood products have been announced by the 
company. 

Trademarked Phosgard, the flame retardants are reaction 
products of phosphorus trihalides, alkylene oxides, aldehydes 
or ketones. They are reported to combine high halogen and 
phosphorus content and excellent compatibility with a wide 
variety of polymers. 

Standard tests have shown the clear, essentially odorless 
compounds to be effective flame retardants in such resin 
systems as polystyrene, polyesters, phenolics, acrylics, epoxies, 
polyurethanes, and polyolefins, when added in concentrations 
of 3 to 25% by weight, depending upon the polymer type. 

The six new flame retardants have been designated Phos- 
gard C-22, C-22-R, C-32, C-32-R, B-52-R, and B-20. The 
“C” series (denoting chlorine) are available now in evaluation 
quantities with Phosgard C-22-R obtainable in drum lots. 
Evaluation quantities of the “B” series (denoting bromine) 
were expected to be available by October 15. 


Mount Vernon Mills 
Dryer Felt Division 


B. C. Aldrich has been ap- 
pointed to head a new Dryer 
Felt Division. Mr. Aldrich 
went to Mount Vernon three 
years ago as technical adviser 
on drier felt development and 
before that he had been in the 
Industrial Sales Development 
division of du Pont, working 
with the paper industry. He 
will be located at Mount 
Vernon Mills, Baltimore, Md., 
office at 201 E. Baltimore St.  £ 


According to Mount Vernon Bae-Aldrich. Mount 
the new drier felt division has Vernon Mills 
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been set up in order to establish a closer relationship be- 
tween the mill and the customer, and is designed to shorten 
the communication lines between the two. 


The Ohmart Corp. 
New Beta Radiation Thickness Gage 


Ohmart’s beta ray gage for measuring thickness variations 
in sheet materials during processing features a miniaturized 


Ohmart’s transistorized beta ray thickness gage 


transistor power supply indicator. The elimination of vacuum 
tubes in the power supply indicator results in a simplified 
circuitry thus decreasing space required and lessening main- 
tenance. 

Further information may be obtained from The Ohmart 
Corp., 2236 Bogen St., Cincinnati, 22, Ohio. 


Owens-Illinois 


21st Corrugated Box Plant Completed 


Owens-Illinois Paper Products Division recently opened 
its 21st corrugated box plant, an ultra-modern, 150,000-sq. ft. 
facility, in Valley Industrial Park near the Twin Cities of 
Minneapolis and St. Paul. 

The plant, the first to be completed in the new industrial 
area near the communities of Shakopee and Savage, initially 
will be capable of converting roll stock and producing boxes at 
a rate of 30 million square feet monthly. This is a tenfold 
increase over the capacity of the Owens-Illinois plant in St. 
Paul which closed when the new facility became available. 


Plasti-Fab 


Automatic Proportional Sampler 


An automatic proportional sampler for measuring waste, 
process, or stream flow has been developed by Plasti-Fab of 
Portland, Oreg. The new sampler is said to be the most 
compact package available. There is a slow-speed pumping 
unit delivering a sample continuously to a plastic splitter 
box. The splitter box is part of the instrument housing 
which can be mounted above a sample bottle or a refrigerator 
if samples are to be chilled. The unit takes samples at the 
splitter box automatically proportional to flow utilizing 
signals transmitted by the flow meter. Sample size and 
frequency is adjustable over a range of 2000 to 1. 

Housings are of constructed plastic and aluminum to 
resist corrosion and are purged with air to prevent corrosion 
of electrical parts. 

The manufacturer points out that by continuously samp- 
ling the stream, sediment buildup is negligible. By using 
the splitter box, small samples may be obtained which ac- 
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The Parshall Flume, built by Plasti-Fab of Portland, Ore. 


curately represent the condition of fluid passing the sample 
point. Additional information can be obtained from Plasti- 
Fab, P. O. Box 5941, Portland 22, Oreg. 


New Parshail Flumes 


Parshall flumes, built of corrosion resistant fiberglass re- 
inforeed polyester, are now in operation on industrial waste 
and municipal sewage. 

These new flumes have throat sizes of 3, 6, 9, and 12 in., 
and are available with or without integral float wells and 
molded in level gage. Ends are flanged for bolting. These 
light-weight, self-supporting units (the 3 in. size weighs 
approx. 15 lb., the 12 in. approx. 45 lb.) are being used for 
measuring flow of waste in industrial plants where concrete 
would normally be eaten out by acid conditions. 

On some municipal installations, small flumes have been in- 
stalled to measure sewage from specified districts with an eye 
to future growth. When a larger flume is required, the small 
unit may be removed and a larger one installed. In other 
cases, small flumes have been installed inside existing over- 
size flumes awaiting the time when flows increase. 


Pyroxylin Products, Inc. 


New Cement for Plastics, Glass or Metal 


Proxseal adhesive No. 37-164-8 is claimed to be effective as 
either a wet bonding cement, or when applied to the individual 
surface, dried and subsequently solvent activated to ac- 
complish the seal. Proxseal cement can be used with equal 
success on similar or on mixed surfaces including vinyl, 
saran, pliofilm, rubber, polymer coated cellophane, and glass, 
as well as a variety of metals. Additional information is 
available from Pyroxylin Products, Inc., Chicago 32, III. 


Ralston Purina Co. 


Southern Sizing to Represent Company 


The Southern Sizing Co., East Point, Ga., has been ap- 
pointed sales representative for Purina’s isolated soy protein 
products, Pro-Cote and Purina Protein, throughout the 
southeastern United States. 


Raybestos-Manhattan, Inc. 


Burrows—45 Year Manhattanite 


H. H. Burrows, senior vice-president, rubber sales, was 
honored by officials and his associates at the Manhattan 
Rubber Division, Raybestos-Manhattan, Inc., Passaic, N. J., 
on his 45th anniversary with the company. He joined the 
Manhattan Rubber Division in 1915, later became manager 
of the Roll and Tank Departments, then sales manager of 
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Presenting 45-year pioneer lapel pin with four diamonds. 

Left toright: J. N. Kuzmick, Manhattan Division Manager, 

H. H. Burrows, R. B. Hazard, vice-president, and Ake tad by, 
Rohrbach, president 


Industrial Rubber Products Division and was appointed vice- 
president of the corporation Jan. 19, 1955. 


J. O. Ross Engineering 


Seven Employees Retire 


Seven employees of the J. O. Ross Engineering Division of 
Midland-Ross Corp. were honored on their retirement at 
special ceremonies held recently at several of the Ross 
district offices. 

In New York, those retiring were Oscar Byron, Jane 
Falasca, Jim Holt, Henry Voelker, and Alex Smirnoff. 

Harold Warman retired from the Mount Prospect, IL, 
office, and Frank W. Partsch retired from the Boston office. 

In the district offices service awards were given to 72 Ross 
employees with the company 20 years or more, including 30 
who have been with Ross Engineering 30 years or more. 


Solvay Process Division, Allied Chemical Corp. 


The company plans to expand its mercury cell chlorine- 
caustic soda plant at Brunswick, Ga. The new facilities 
will increase chlorine-caustic soda production capacity by 
approximately 100 tons per day. 

This will be the second expansion of the Brunswick plant 
since it was constructed in 1956. Solvay also has chlorine- 
-austic soda facilities at Syracuse, N. Y.; Baton Rouge, La.; 
and Moundsville, W. Va. § fal 


A. E. Staley Mfg. Co. 


Appointment 


Kenneth C. Damp has been 
named to a new position in the 
paper sales department as a 
paper technical sales repre- 
sentative. He will soon be as- 
signed a new territory in the 
company’s southern region. 


Kenneth C. Damp, A. E. 
Staley Mfg. Co. 


The Tayler Corp. 
Linzell Returns from Taiwan 


Harry K. Linzell, vice-president and chief engineer of The 
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a ayler Corp., Elizabeth, N. J., has recently returned from 
Taiwan, where he had been invited by the Taiwan Sugar 
Corp. to advise them on the revision of their process so as to 
make salable hardboard. 


Testing Machines, Ine. 


Power Operated Circular Sample Cutter 


The samples are prepared without exposing the material to 
any compressive force. Developed to fill the need for a fast, 
accurate method of preparing flat crush test samples, this 


Power operated circular sample cutter, TMI 


power operated cutter can be used also for preparing samples 
having an exact area or diameter for making weight tests, 
moisture vapor transmission tests or other tests where a 
circular sample with an exact area is needed. 

For complete details write to Testing Machines, Inc., 72 
Jericho Turnpike, Mineola, N. Y. 


Warren Pumps, Inc. 


Test Facilities Expanded 


Work has been completed on an expansion of pump test 
facilities, both production and experimental, at the main 
plant of Warren Pumps, Inc., Warren, Mass. The capacities 
of both the centrifugal pump and the rotary pump test de- 
partments have been nearly doubled by the completion of the 
project. 


H. Waterbury and Sons Co. 


Annual Sales Meeting 


Discussions on the latest developments in felt manufactur- 
ing and an inspection of new mill equipment were highlights 
of the meetings held for sales representatives at H. Water- 
bury and Sons Co., Oriskany, N. Y., August 15 through 
August 19. Sessions were conducted by the production and 
technical staffs to familiarize the sales personnel with the 
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H. Waterbury and Sons Company Sales and Technical 
personnel attending 5-day Sales Meeting included, left to 
right: Clarence F. Robinson, technical consultant: 
Joseph H. Kellner, eastern representative; Robert S. 
Greene, sales manager; John C. Leidy, Pen-jer-del rep- 
resentative; Jerry Roslund, west coast representative; 
R. C. Plumlee, southeastern representative; Clarence C. 
Brown, southwestern representative; Fred W. Kopplow, 
midwestern representative; John K. Coppens, midwestern 
representative; Walter S. Dempsey, technical consultant; 
Stephen J. Elkins, New York State representative 


expansion in production facilities and the advances being 
made in a new type of felt. 

The sales seminars were under the direction of Robert S. 
Greene, sales manager. Outdoor clambakes, visits to trotting 
races and golf at the Yahnundasis Golf Club were features of 
the five-day sessions. 


General 


Foreign Market Surveys 


The Export Committee of the American Paper and Pulp 
Association has issued the first of its new series of foreign 
markets for paper and paperboard. This detailed market 
analysis covers Australia, Colombia, Mexico, New Zealand, 
Union of South Africa, and Venezuela and are supplements to 
originals issued in 1953, 1955, and 1956. Of special interest, to 
export minded companies are the specific sections on printing 
and writing papers, wrapping papers, sanitary papers, food 
packaging paper and boards, and building papers and boards. 
Each country report contains a section on special market 
opportunities for paper and paperboard and market outlook. 

This new report is part of the Export Committees’ con- 
tinuing program of supplying industry with current world 
market data and trade opportunities, and are prepared in 
cooperation with the Pulp, Paper and Paperboard Subdivision, 
Forest Products Division, Business and Defense Services 
Administration, U. §8. Department of Commerce and the 
Foreign Service of the United States. 


46th 
Annual Meeting 


TAPPI 


Hotel Commodore, New York, N. Y. 
Feb. 19-23, 1961 


ee 


TAPPI DIVISIONS AND COMMITTEES 


Reports of Activities 


oo Ee ae 


Research and Development 
Division 


Forest Biology Committee 


The fourth meeting of the TAPPI Forest Biology Commit- 
tee was convened at 4:40 p.m. Aug. 26, 1960, at the New 
Washington Hotel, Seattle, Wash., by Chairman Donald D. 
Stevenson. Fourteen members of the committee, two in- 
terested guests, and two members of the TAPPI staff at- 
tended. 

Chairman Stevenson commented on the Forest Biology 
Conference, the indoor sessions of which had just been con- 
cluded, and expressed for the committee as a whole its appre- 
ciation to Bob Seidl, Jack Duffield, Bruce Zobel, Hans van 
Buijtenen, Ben Jayne, Bob Callsham, and Rollie Sultze for 
their work in arranging the conference. 

The major items of business conducted in the committee 
meeting of August 26 are summarized in the following sections 
of these minutes. 

Membership Changes. Chairman Stevenson noted the 
resignation of Thomas O. Perry from the Forest Biology Com- 
mittee. He then mentioned the recent change of position 
and new duties of Fred E. Pollock of Buckeye Cellulose, and 
suggested for Pollock the possibility of replacing him on the 
committee with Louis A. Hiett, also of Buckeye Cellulose. 
There followed a short, positive discussion of this change, 
following which Ellis moved and Joranson seconded a motion 
that Hiett be made a member of the committee replacing 
Pollock. The motion carried unanimously. (The discussion 
and the motion inferred that Chairman Stevenson, a fellow 
employee of Hictt and Pollock at Buckeye Cellulose, would 
notify these men of the committee action.) 

Size of Committee. The size, makeup, and activity of 
members of the Forest Biology Committee was discussed at 
some length in connection with the suggestion that H. E. 
Dadswell, of the Division of Forest Products, C.5.1.R.0., 
Melbourne, Australia, be invited to membership on the com- 
mittee. Besley moved, Wangaard seconded, and the mem- 
bers present voted unanimously that this invitation be ex- 
tended Dr. Dadswell by the chairman. 

Returning to size, ete., of the committees, Joranson noted 
that its original size was about 35 members. Driver com- 
mented on the TAPPI policy of activity on the part of mem- 
bers if committee membership is to be retained; and Zobel 
raised a question about how and by whom inactivity of 
committee members is handled. In this connection, Besley 
commented on membership on the committee for a fixed 
term. Winchester, of the TAPPI staff, noted that member- 
ship on TAPPI Committees is for a term of 1 year, that com- 
mittee chairmen appoint or reappoint members, and that 
members can and should be asked to acknowledge formally 
their willingness to serve at the time they are appointed. 

Stevenson noted that Besley is at present the only Canadian 
member of the Forest Biology Committee. Besley remarked 
that he is not as much interested in geographic representation 
on the committee as he is the spread of committee activities 
and the present or potential members who might broaden and 
intensify these activities. Noting that the present trend of 
committee activity almost demanded that the forest scientist 
members be either geneticists or wood technologists, Besley 
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suggested ‘that future activities might call for silviculturists as 
well, Duffield, agreeing with the idea, remarked that it was 
one of the major determinants in giving the committee 
its rather broad, all-inclusive name rather than one more 
specific. 

The discussion on membership ended with the observation 
by Chairman Stevenson that these matters tied in with future 
work of the committee, to be taken up later, and that the 
overall subject would be deliberated more thoroughly between 
now and February, 1961, and discussed in detail at the New 
York meeting then. 

Report of Subcommittee 1 on Bibliography. Larson, chair- 
man of Subcommittee 1, reported a meeting of his subcom- 
mittee on Aug. 24, 1960, to go over publication plans for the 
bibliography that is almost completed and assembled. 
Larson is quite hopeful that final assembly and printing can be 
done this winter. 

Besley wondered if the information put together by Sub- 
committee 1 could be punched on IBM cards and kept up to 
date, and if the Oxford Decimal Classification system should 
not be used. Larson said that all the information is on Key- 
sort cards, and these can be supplied to anyone who might 
have the time to classify these according to the Oxford system 
and enter the information on IBM cards. Chairman Steven- 
son asked if Besley and Larson could jointly look into the 
possibility of doing this. 

Report of Subcommittee 2, on Tests and Quality Objectives. 
Joranson, chairman, reported briefly on a short meeting of 
Subcommittee 2 on Aug. 25, 1960. He commended Thode for 
his presentation of the Subcommittee Report No. 1 at the 
Forest. Biology Conference, mentioned the subcommittee’s 
discussion of a possible expansion of its activities in the field of 
small sample testing of wood, and opened up the involved 
subject of further publication of report no. 1. (This report is 
to be published in TAPPI; Subcommittee 2 and the commit- 
tee as a whole are desirous of having it published more widely 
so as to reach a wider reading audience.) The discussion dealt 
with the possibilities of preparing a condensation of the report 
for certain journals, and offering the report to various other 
magazines and journals (such as The Forest Farmer, Pulp and 
Paper International, and the Journal of the Forest Products 
Research Society) for publication in toto. Chairman Steven- 
son is to investigate these possibilities. 

Next Meeting of Committee. Chairman Stevenson, noting 
the advantages of Paper Week for a joint meeting of foresters 
and papermakers, asked for opinions as to a technical session 
or a simple business meeting of the committee at that time. 
Driver and others thought the conference just concluded was 
excellent, but enough for one year. The sense of the dis- 
cussion was that a business meeting only should be held this 
coming February. Besley invited the committee to hold this 
meeting just ahead of Paper Week at the Pulp and Paper Re- 
search Institute of Canada, at Montreal, and Chairman 
Stevenson said this invitation was appreciated and would be 
considered. 

Joranson thought the committee should plan another con- 
ference, perhaps in 1962. Joranson also suggested that one to 
three papers on forest biology might be scheduled for one of 
the general sessions of TAPPI at Paper Week; Winchester 
agreed that this might be desirable, and Chairman Stevenson 
said he would explore the possibility more fully in the near 
future. 
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Future Work of Committee. Chairman Stevenson opened 
the subject of future work of the Forest Biology Committee by 
asking the group for its thoughts on environmental as well as 
genetic influences on wood quality. He suggested the possi- 
bility of a third subcommittee for work along this line. The 
ensuing discussion was fast, involved, and difficult to record. 

Besley spoke to the point of consideration of environmental 
factors along with genetic factors as they affect wood quality. 
He postulated a classification scheme by which a forester 
could recognize and measure those tree characteristics that 
bear on wood and fiber characteristics so as to enable him to 
supply the papermaker with a wood mix of specific qualities 
that might be desired. It was his thought that the commit- 
tee might stimulate or lead investigations that would even- 
tually result in a “fiber index.” Joranson agreed with 
Besley’s ideas, but wondered mildly about the priority of such 
work. Besley reiterated his feeling that the silvicultural or 
environmental influences on wood, pulp, and paper properties 
were eminently worthy of immediate consideration in forest 
regions such as Canada where improvement through genetics 
is a long way off. 

Echols, Einspahr, van Buijtenen, and W angaard discussed 
briefly the idea of using models or specific category classifica- 
tions for describing and studying specific characteristics of 
trees, wood, or pulp. 

Chairman Stevenson asked for ways of resolving this im- 
portant and interesting discussion. Driver suggested that the 
committee take this up in greater detail at its February meet- 
ing, and that members be prepared to discuss it more fully at 
that time. Joranson suggested that the committee go on 
record as being in favor of the early and accelerated initiation 
of critical experiments with ideal material in order to make 
more rapid advancements in the improvement of wood quality 
through biology. He further recommended that this ap- 
proach be recommended to appropriate research organiza- 
tions. The committee reacted favorably to Joranson’s sug- 
gestion without the formality of a motion or vote. 

J. W. Jonnson, Secretary 


Statistics Committee 


The Statistics Committee held a meeting during the TAPPI 
Annual Meeting on Feb. 22, 1960. 

M. 8. Renner has been appointed chairman and W. E. 
Carlson, secretary of the TAPPI Statistics Committee for the 
year 1960-61 by the Chairman of the Research Development 
Division of TAPPI. 


REPORTS OF SUBCOMMITTEES 


TAPPI-CPPA _ Statistics Course. Chairman Renner re- 
ported on the 1959 TAPPI-CPPA Statistics held at Dart- 
mouth College, Hanover, N. H., July 20-31. In attendance 
were 22 for the basic course and 12 for the advance seminar. 
Geoffrey Beall and Fred Sheldon conducted the basic course. 
Dr. Mandel and Prof. Wormleighton conducted the advance 
course. A net favorable balance was reported for the course. 

The Ninth TAPPI-CPPA Statistical course will be offered 
at Brevard College, Brevard, N. C., August 8-19, 1960. 
The course will be cosponsored by TAPPI-CPPA and the 
Institute of Statistics of North Carolina State College. Pro- 
fessor Robert Hader of North Carolina State College will be 
one of the instructors and other instructors will be selected. 

Dr. Lewis, chairman of the TAPPI Research and Develop- 
ment Division, spoke to the committee concerning a National 
Science Foundation Conference dealing with application of 
statistics by teachers in their courses. The title of the con- 
ference is ““New Application of Mathematics and Statistics in 
the Design and Operation of Complex Systems’’ for college 
teachers of mathematics, science, engineering. The con- 
ference will consist of lectures, case studies, and workshops 
devoted to developing the mathematical and statistical tools 
and illustrating their applications by means of actual case 
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studies in industrial and military organizations. Director of 
the conference is Burton V. Dean, Operations Research Group, 
Case Institute of Technology, 10900 Euclid Ave., Cleveland 6, 
Ohio. The National Science Foundation grant to the con- 
ference covers the cost of tuition, fees, stipends, and travel 
allowances. The teacher participants are selected by the 
specific conference, in other words, by the Case Institute of 
Technology. The stipends run approximately $15 per day, 
and the travel allowances will not exceed $80. Dr. Lewis sug- 
gested that the TAPPI Statistics Committee sponsored schol- 
arships to this conference for instructors in pulp and paper 
schools. It was moved by John Lashof, seconded by Fred 
Sheldon that the TAPPI Statistics Committee provide in its 
1960 budget two scholarships including this and travel expense 
for instructors from pulp and paper schools. Motion was 
carried, 

Sampling Planning Subcommittee. Mr. Hoffman reported 
by letter that during 1959 the committee had appointed D. M. 
Gilmore, Brown Com., as coordinator of the sampling plan 
survey. The details of the survey were outlined by Mr. 
Gilmore to include five grades of uncoated paper. Mr. 
Carlson reported that the data from the first trial had been 
calculated and a preliminary report prepared from the very 
limited amount of data. The similarity of occurred spot and 
wrinkle was found to agree with past experience and was be- 
lieved good. It was recommended that a meeting be held by 
the committee to consider modifying the sampling plan since 
the plan as outlined initially does not seem to be suited for 
some types of finishing operations. 

Publication Committee. Mr. Fuller, chairman, reported 
that copies of ‘Methods of Statistical Evaluation of Test 
Results” had been submitted by Mr. Patek, Eastman Kodak 
Co., and copies were available to committee members. He 
also reported that Hercules Powder Co., Rohm and Haas, and 
American Cyanamid Co. had statistical publications available. 
Mr. Fuller commented that the CPPA publication ‘“Intro- 
duction to Statistics Methods as a Solution to Industry Prob- 
lems” mentioned in last year’s minutes was not yet avail- 
able. Mr. Fuller expressed his desire to compile a functional 
organization chart which will outline in more detail course of 
action and support of projects by the committee. 

Quality Control Subcommittee. J. F. Theriault was not 
present to report on the activities of the committee. L. E. 
Collison expressed his feelings that an emphasis should be 
placed on quality control by the Statistics Committee. Mr. 
Langmaid suggested that because of the wide interest in 
quality control, that TAPPI establish a separate quality con- 
trol committee, perhaps in the Engineering Division, to 
emphasize such things as organizational aspects of quality 
control, methods, procedures, and the like. 

Design of Experiments Subcommittee. Chairman, J. G. 
Strieby was not present and no report was available. 


New Business 


F. R. Sheldon moved, seconded by M. E. Blew that the 
Tenth (1961) TAPPI-CPPA Statistics course be held in 
Canada—carried. Queens University in Kingston and Uni- 
versity of Toronto were suggested as possibilities. It was 
moved by F. R. Sheldon, seconded by D. M. Gilmore, that the 
members of the Statistics Committee express their apprecia- 
tion to K. E. Vroom for his excellent work as co-chairman of 
the Statistics Course Subcommittee—carried. Chairman 
Renner stated a new co-chairman for Canada would be ap- 
pointed by June 1, 1960, to replace Dr. Vroom. 

Chairman Renner presented for committee consideration 
that TAPPI-CPPA sponsor an EVOP course similar to the 
ASQC courses given during the past three years. R. A. 
Joss stated that the CPPA would not be interested in par-- 
ticipating in such a project. Thereupon, J. M. Patek moved, 
seconded by F. R. Sheldon, that the TAPPI Statistics Com-. 
mittee recommend that TAPPI cosponsor with ASQC am 
EVOP course during 1960 or 1961—carried. 
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Subjects for the 1961 annual meeting were discussed concluding with this 
recommendation that one session should deal with general subjects as 
quality control, design of experiments, etc., and a second session be de- 


voted to sampling plans. 
Wituarp E. Carson, Secretary 


SupPPLEMENT TO MINUTES 

On Tuesday morning, February 23, a meeting of interested people was held 
to discuss and plan possible activities of the TAPPI Statistics Committee in 
the area of quality control. Present were Fuller, Hartwell, Lace, Lang- 
maid, M. H. Nuntz, M. 8. Renner. (Theriault planned to be present but 
was unavoidably detained at another committee meeting.) 

Objectives were agreed to be as follows: 

1. To provide a mechanism for communications and cross-fertilization of 
ideas about quality control in the paper industry specifically. 

2. To help people now using quality control procedures to develop more 
effective and more profitable quality control setups. 

3. To show people not now using modern quality control procedures 
how to go about setting up an effective and profitable quality control opera- 
tion. 

It was agreed to define quality control for purposes of this discussion along 
the following lines: 

1. Quality control is a management, organizational and engineering, as 
wellas statistical problem. Statistics amounts to somewhere between 10 and 
40% of the process. 

2. Emphasis should be on the economics of quality control, i.e., quality 
control should be looked upon as total quality control from the point of view 
proposed by Feigenbaum of General Electric: quality costs—inspection, 
quality audit, spoilage, defect prevention, customer complaints and returns, 
process control directly related to quality, engineering, etc.—are considered 
and the objective is to allocate money for quality control work in the 
way which will give the lowest total quality costs. It was agreed that this 
would probably mean that one job to do would be to point out and emphasize 
the fallacy and costliness of statistics for statistics’ sake or plotting control 
charts for the sake of plotting control charts. 

Activities—Several possible activities were suggested as follows: 

1. Run a two-day seminar-type session on total quality control. 

2. Work through local ASQC members from the paper industry. 

3. Have aseries of meetings on quality control attended by people working 
in the field. 

4. Pick four or five mills now doing a good job of quality control and ar- 
range for formal plant visits. 

5. Prepare a list of mills now using quality control that interested people 
might visit. 

6. Hold a general meeting on quality control at which speakers would 
bring in slides and materials to show what they are actually doing. 

7. Have TAPPI sponsor an ASQC quality control for management session. 

8. Have the Publications Committee send out a series of reprints of arti- 
cles dealing with the organization and management aspects of quality control. 

9. Send out a quality control questionnaire. 

Decisions—it was decided to do the following: 

1. Hartwell will try to find people from each ASQC district who are will- 
ing to do work in establishing a nucleus of people in each ASQC district who 
are interested in quality control in the paper industry. 

2. Renner will investigate the workability of the plan to have ASQC give 
its quality control for management course for TAPPI members. It was 
pointed out that this is an expensive course, almed at management people, 
and designed to give instruction in organization and management of the 
quality control function. 

3. Renner and Hartwell will prepare a simple questionnaire for submission 
to TAPPI corporate membership. Purpose of this questionnarie would be 
to find degree of interest in quality control, areas of interest and problems, 
and interest in attending general seminar-type sessions, either regional or 
national. 

4. A committee meeting to plan this session or sessions will be held in 
Boston. It was agreed that it should be at tempted to get the widest 
possible representation at this meeting. It is suggested that all people 
interested in attending communicate with Fred Hartwell. 

5. Fuller will study the possibility of preparing a series of reprints dealing 
with organizational and management aspects of the quality control function 
for distribution to the TAPPI membership as a TAPPI report. 


M.S. RENNER 
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ENGINEERING DIVISION 


Power Requirements of Feltless Pulp 
Machines 


Final Keport—Project No. 620 
C. C. COLLINS and G. E. CLINK 


The Electrical Engineering Committee of TAPPI appointed 
a subcommittee to investigate the power requirements of 
feltless pulp machines. Power data questionnaires were 
made up and sent to pulp mills operating pulp machines. 
These questionnaires were completed by the mills, then 
studied and evaluated by the subcommittee. This report 
includes the subcommittee recommendations for power 
requirements for driven rolls on feltless pulp machines, an 
explanation as to how the recommended drive constants 
were selected, and a tabulation of the power data given on 
the questionnaires. 


In NovemBeEr, 1956, the Electrical Engineering Com- 
mittee of TAPPI assigned a subcommittee to investigate 
power requirements for feltless pulp machines. A power 
data questionnaire was then prepared and mailed, in No- 
vember, 1957, to 15 mills having this type of equipment 
installed. Twelve mills answered the questionnaires and 
returned them to the subcommittee. The last completed 
questionnaire was received by the subcommittee in the fall of 
1959. 

The feltless pulp machines studied were similar in most 
respects. They consisted of a cylinder mold, two presses, a 
predrier, a cutter, and in most cases an air drier. 

Power constants for each driven roll are expressed in 
horsepower per inch width per 100 f.p.m. The machine 
width is taken as the width of the cylinder mold. Two 
constants for each driven roll were considered, first the normal 
running load (NRL) constant and, second, the recommended 
drive constant (RDC). 

The NRL constant represents the power flowing into a 
driven roll under normal operating conditions of pressure, 
sheet weight, vacuum, tension, etc. On a given machine the 
NRL may change from day to day depending on how the 
machine is being operated, the condition of the equipment, 
and changes in other variables. 

In selecting a drive for a pulp machine these differences in 
operating power requirements must be recognized. In previ- 
ous studies the TAPPI committees recognized the variations 
in drive requirements for different machines and instigated a 
series of recommended RDC’s for various driven rolls on 
pulp and papermaking equipments. These constants are a 
valuable aid to mills and suppliers for the proper selection 
of machine drives. The value of the RDC must be assigned 
with care and practical judgment to make it valid for use. 
The RDC assigned is large enough to accommodate expected 
operating conditions yet is not large enough to overcome 
severe abnormal conditions. 


TABULATION OF DATA 


Information obtained from the questionnaires has been 


CHARLES C. Couuins, General Electric Co., Schenectady, N. Y.; and 
Grorce EB. Cuink, Chief Development Engineer, Sandy Hills Iron and Brass 
Works, Hudson Falls, N. Y. 
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tabulated and reproduced in Table II. Because of the small 
number of mills and machines involved the machine width, 
design speed, and operating speed have been omitted from 
the tabulation to help prevent mill identification. 


EVALUATION OF DATA 


After examination of the load data given in the question- 
naires, normal running load constants were calculated for 
each machine. A study of the running loads and machine 
variables led to the assignment of recommended drive con- 
stants. These constants are tabulated in Table I. In 
addition to recommended drive constants the tabulation in- 
cludes the minimum, average, and maximum normal running 
loads for each driven section. 


Cylinder Mold 


Normal running load on molds with three pressure rolls 
varied from 0.044 to 0.106 hp. per in. width per 100 f.p.m. 
In general, load increased with nip pressures and vacuum; 
however, several machines required more power at the mold 
than similar machines with higher pressures and vacuums. 
The more rolls on mold the higher the load. One machine 
with four pressure rolls had an NRL of 0.134 hp. per in. width 
per 100 f.p.m. 

It is believed that the majority of mills installed in the 
future will have cylinder molds of at least 96 in. diam. and 
have capacity for high nip pressures and vacuum. With 
these assumptions it is logical to assign a recommended drive 
constant of 0.12 hp. per in. width per 100 f.p.m. to the mold 
with three pressure rolls and 0.15 hp. per in. width per 100 
f.p.m. with four pressure rolls. This constant is approxi- 
mately 20% greater than the highest observed normal run- 
ning load. 


Presses 


Some pulp machines are designed to have a first press that 


Table I. Power Requirements for Feltless Cylinder Mold 
Pulp Machines 


Horsepower pey in. width per 100 e.p.m. 
NRL® 


Mini- Aver- Mazi- 


Section mum age mum RDC» 
Cylinder mold 
With 3 pressure rolls 0.044 ORO ORO Gm Ons? 
With 4 pressure rolls nae tgs OMSS  SORLS 
Presses 
Up to 1800 lb. /in. 
pressure 0.136 0.188 0.32 0.30! 
Above 1800 lb. /in. 
pressure 0.186 0.256. 0.36 0735! 
Predriers 
2-60-in. rolls 0.003 0.008 0.014 0.03 
2—48-in. rolls 0.0014 0.004 0.005 0.03 
Pull rolls (for conveyor 
drier) oe ee ie: 0.022 
Conveyor drier (9 con- 
veyors) 


Single motor 0.023 0.034 0.04 0.06 
Multiple motors (9 
motors) each 


Cutters 


0.004 0.009 0.019 0.02 
0.026 0.0383 0.05 0.06 


2 NRL = normal running load. 

b’ RDC = recommended drive constant. 

1. The RDC for presses is to be considered as a minimum value. 
2. If separately driven—refer to evaluation of data. 
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is limited in nip pressure to 1800 Ib. per in. width or less. 
Most second presses will have capacity for higher nip pres- 
sures with the maximum reaching approximately 3000. |b. 
per in. width. Since the first and second presses may be 
designed for two different maximum nip pressures, two differ- 
ent recommended drive constants have been assigned. One 
constant for use with nip pressures up to 1800 lb. per in. 
width and the other for use with nip pressures above 1800 
Ib. per in. width. 

In general, the power requirement for a first press is 30 to 
40% higher than would be required for a second press oper- 
ating with the same nip pressure on the same weight sheet. 
It is believed that the work done on compressing the pulp 
mat at the first press accounts for this power differential. 
The thickness of the pulp mat entering the first press will 
have an effect on the power required at that press. As 
noted above, the second press will operate at higher nip 
pressure than does the first press and in general will require 
more total power than does the first press. Where dupli- 
cation of drive equipment is desirable both presses should 
be powered corresponding to the largest recommended drive 
constant. 

The first press on the no. 5 machine was operated at 2700 lb. 
nip pressure. This unusually high nip pressure at the first 
press position had a correspondingly high power requirement 
of 0.35 hp. per in. width per 100 f.p.m. The press power data 
for the no. 9 machine is unusually high for both presses con- 
sidering pulp weight, nip pressure and press position. The 
first press operating at 1810 lb. per in. width nip pressure 
had a power requirement of 0.432 hp. per in. width per 100 


f.p.m. This is 75% higher than the power requirements of 
other first presses operating at about the same nip pressure 
on similar pulp sheets. ‘The second press power requirement 
for this machine was also correspondingly high. Since the 
press power requirements on the no. 9 machine were as high 
compared to all other machines, the press data were con- 
sidered void. 

The press load data on the no. 12 machine shows running 
loads slightly larger than the selected recommended drive 
constants. There does not appear to be any reason for high 
press power requirements on this machine unless it is a result of 
the heavy weight sheet of 450 Ib. per 1000 ft. All other 
presses were running at least 15% below the recommended 
drive constant. Since press loading can be reduced slightly 
if overload conditions are encountered, the press-recom- 
mended drive constants were selected with margin over the 
average expected load and not over the maximum observed 
load. 

Motors for presses should never be selected below a rating 
corresponding to the recommended drive constant and if a 
pulp sheet of 400 lb. per 1000 sq. ft. 1s to be made then con- 
sideration should be given to increasing the recommended 
drive constant by 15%. 


Predriers 


A recommended drive constant of 0.03 hp. per in. width 
per 100 f.p.m. was selected for two predrier rolls, either 48 or 
60 in. diam. This constant is approximately two times 
the highest normal running load reported. While the selec- 
tion of the RDC is conservative, the added horsepower and 


Table II. Operating Data—Feltless Cylinder Mold Pulp Machines 
Machine no. > if 2 8 4 5 6 Ti 8 9 10 11 12 
General 
Type of pulp Kraft Sulfite Kraft Sulfite Kraft Kraft Kraft Kraft Kraft Kraft Kraft Kraft 
Pulp weight, lb./1000 sq. ft. 333 333 210 244 430 401 317 380, 410 367 ss si 
oe orien in. width ie 
X f.p.m./100 87 76 99 92 119 10 : : : 
Cee 1 105 134 131 88 85 173 
Prepress nip, lb./in. width 18.4 30 61 19 25 2 lee 28 55 25 2 
Press nip, lb./in. width 125.0 160 100 83 150 150 130 142 178 110 150 170 
Couch nip, Ib./in. width 150.0 40 39 12 Wis) 175 10 119 167 130 180 
Vacuum, in. Hg 5S aS 18 12 15 15 15 12 6 Pail AE tes 18 
Diameter, in. 96 79 136 (9) GE ats 96 114 96 96 
Type bearings AF AF AF AF—.. AF -oAR ARS AR Plena ag Plain 
Operating horsepower 6.85 3.64 4.31 Bee AWA aes | af 7 Eso WA Psa Doe 
Se hp./in. width/100 f.p.m. 0.079 0.048 0.044 0.052 0.106 0.088 0.075 0.055 0.098 0.026 0.134 
st press o 
Type bearings IND Nabi Sebi tedeyiey Nedleiiey sedan AF —Plai Plai i 
Nip pressure, !b./in. width 1000 1800 =1700 1900 2700 2000 1350 1935 1810 oe con 
ES SSG ase cae 18.3 25.07 4155 isle PALS SReby Ge A 56 
, bp. /in. widt .p.m. 3 .138 0.18 Pe : 7 i 3! 07 ee 
Seoond age p 6 02272," 0735) 02307) 022045 90825) Ort ZO 97 0.323 
ype bearings AF Plain Plain Plain Plain Plain AF  Plai al i d 
Nip pressure, lb./in. width 1500 2700 =—2700 2850 2100 2100 2015 2625 1600 3380 2800 
NE ee ie Aare 16.0 18.3 20.3 29 29, 96-0 «G88. -ooeieaons 62 4 
.L, hp./in. w .p.-m. 9 20 21 
Praia p wi p-m 164 0221 “OSI869 05 22 505245 OF 21S 025 OL 29 O29 SOR 9 0.36 
Diameter, in. 60 48 48 ; 
ais drums 2 3 9 ah . ee ae - oe 
ype bearings AF Plain Plain Plain Plai Ple a i P 7 
Operating horsepower pigzt 9 Qe# 9-418 0.3 079 0.673 0.29 0.19 - 
4, hp./in. wi .p.m. : ‘ ; \7 
iene I p.m 0.005 0.004 0.003 0.007 0.007 0.003 0.0014 0.007 
Operating horsepower 2.28 Saal 2.5 2.47 3.14 2 
NRL, hp./in. width/100f.p.m. 0.026 0.04 02 ): ): ie gvetine ee 
Cee ct dae p .049 0.025 0.027 0.026 0.027 0.034 0.052 0.0438 
Pe “s conveyors 9 9 9 9 9 7 5 9 
ength of each conveyor, ft. 137 1071/5 135 135 a3 
J ’ te 3 e Ry 120 ayes ; 
NRL motor Be 5 0.004 0.042 0.020 0.014 0.008 0.01 0.088 0.019 oes 0 06 
eee 0.010 con Og OcOilss WeOWS ss. fey oe OOO eee 0.008 
ae 0.017 0.009 0.013 0.008 0.019") aR OnOO# 
no. 4 a 0.008 0.018 0.008 0.019 0.006 
no. 5 0.006 0.011 0.008 0.019 0.007 
no. 6 0.009 0.011 0.008 0.019 0.010 
no. 7 0.008 0.011 0.008 0.019 0.009 
no. 8 0.005 0.013 0.008 0.019 0.012 
0.004 0.013 0.008 0.019 0.009 


* Based on operating speed, in f.p.m. 
b NRL = normal running load. 
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cost in this range is quite small. It is believed that the addi- 
tional drive capacity for starting, better tracking, and oper- 
ation under most conditions is enough to justify the small 
added cost in drive selection, i 


Conveyor Driers 


Recommended drive constants for conveyor air driers 
either single or multimotors were selected with nominal 
margin over reported maximum running loads. 


Cutters 


Recommended drive constants for cutters were selected 


with nominal margin over reported maximum running 
loads. 


Pull Rolls 


On multimotor conveyor driers the entry and exit pull 
rolls will normally be driven by separate motors. The power 
requirement for these pull rolls should be considered the same 
as for each of the conveyors. This corresponds to a recom- 
mended drive constant of 0.02 hp. per in. width per 100 
f.p.m. 

Those installations having conveyor driers driven by a 
single motor will normally have the entry pull rolls me- 
chanically connected to the conveyor and ample power is 
included in the drier constant to accommodate pull rolls. 
The exit pull rolls on this type installation is normally con- 
nected to the cutter and is driven by the cutter motor. 


Presented at the Fifteenth Engineering Conference of the Technical Associa- 
tion of the Pulp and Paper Industry, Jacksonville, Fla., Oct. 24-28, 1960. 


Questions and Answers 


Goon engineering questions are solicited as well as answers 
or alternate answers to the published questions. Material 
should be sent to TAPPI Headquarters, marked for the atten- 
tion of H. O. Teeple. The items contributed will be for- 
warded to the Question and Answer Committee for processing. 
If comments are to be contributed, please refer to the ques- 
tion number. 


(1-11/60) Question: How should you check the water 
level in a water column? 


(1.1-11/60) Answer: There are two ways to check water level 
in a water column: (1) In a steaming boiler, blow the 
column and gage glass. Then observe if piping and 
connections are free. If they are, water will return 
quickly to steaming level. (2) In a cold boiler, examine 
the piping for leaks, cracks, or improper pitch. Verify 
the relative position of the water column to the heating 
surface (top of tubes or furnace) of the boiler by sighting 
or measuring. Then try all valves and gages to make 
sure they are working freely. 


(2-11/60) Question: Two steam gages are exactly alike 
and both are dead-weight-tested to read alike. One 
gage is mounted near the gage glass of a large boiler, 
the other on an instrument panel on the operating 
floor 20 ft. below. (1) After a short run, which gage 
will read high and why? , (2) How is this corrected? 


(2.1-11/60) Answer: (1) The lowest gage will read high be- 
cause condenstation will collect in the vertical gage line, 
causing 0.433 p.s.i. for each foot of column. (2) To cor- 
rect this condition, reset the lower gage to read the same 
as the upper gage. Recheck, as the pressure varies when 
firing rates change at the upper gage range. 


The questions and answers marked with an asterisk are reproduced 
courtesy Power magazine. 
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(3-11/60) Question: Water causes knocks in steam lines. 
Explain. 


(3.1-11/60) Answer: Water in steam causes knocks because 
the steam is moving the water along at a great velocity, 
slamming it against fittings as the direction of flow 
changes. One fault is poor drainage. When opening 
the steam valves take great care to warm the lines ahead 
of them slowly enough to allow any condensed steam to 
drain from the cold line. Design piping runs to avoid 
low spots and dead ends. Provide enough traps and 
drains. Carryover from boilers is another cause of 
knocking. Slugs of water in the steam are very danger- 
ous. The lines may rupture, or machines and fittings 
may be destroyed. Slugs of water in reciprocating engine 
cylinders are very bad, since water is noncompressible. 
Make sure that cylinder drains are open when warming 
up their steam lines. 


(4-11/60) Question: What is cathodic protection? 


(4.1-11/60) Answer: A zine plate (galvanic protection) is 
usually used to maintain the effect of an electric cell. 
Galvanic action attacks the zine instead of the boiler 
metal or heat exchanger. At times, tanks and piping 
are protected by a small current flowing in the most 
favorable direction. The material attacked is.the anode 
and the material protected is the cathode. 


(5-11/60) Question: What must be done to burn fuel oil 
economically? 


(§.1-11/60) Answer: There are nine rules to remember when 
burning fuel oil. (1) Atomize the oil completely to pro- 
duce a fine uniform spray. (2) Mix the air and fuel thor- 
oughly. (3) Introduce enough air for combustion, but 
limit the excess air to a maximum of 20%. (4) Maintain 
a clean, steady supply of oil to each burner. (5) Keep 
the orifices and sprayer plates clean and in good condition. 
(6) Maintain the proper relation between the sprayer- 
plate nut and the diffuser hub. (7) Maintain the proper 
relation between the diffuser and the burner tile. (8) 
Keep the refractory throat tile in good repair. (9) Use 
the proper size of sprayer plate (for mechanical type) and 
the proper number of burners to accommodate the an- 
ticipated steaming load. 


*(7.11/60) Question: (Rotor Bar Comes Loose from End 
Rings): A squirrel-cage induction motor has two 
windings on the rotor, one for starting, one for run- 
ning. Bars in the starting winding gradually break 
loose from the end rings. What effect does this 
have on motor-starting characteristics? 


*(7.1-11/60) Answer: Loose bars in the starting winding will 
reduce starting torque. If good connections cannot be 
maintained between bars and end rings by the method 
now used, weld the bars to the rings. This is common 
practice. 
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Basis Weight of Paper and Paperboard 


Proposed Revision of TAPPI Standard T 410 m-48* 
(THIS STANDARD IS UNDER THE JURISDICTION OF THE PAPER TESTING COMMITTEE) 


THE commercial standard for expression of the 
basis weight of paper in most English speaking coun- 
tries has been the weight in pounds of a ream, usually 
of 500 sheets of a given size but occasionally 480 sheets. 
The metric system used elsewhere expresses the basis 
weight in grams per square meter. For convenience, 
this is now abbreviated to g.s.m. It is more explicit 
than pounds per ream when the ream size is omitted 
in writing or speaking. 

The basis weight of paperboards is usually expressed 
as the weight in pounds per 1000 sq. ft. Generally, 
all heavy, stiff sheets over 0.012 in. thick, other than 
blotting paper, are considered to be paperboards. 
The term also includes materials of lesser thickness, 
such as liner, corrugating and chipboard. 


APPARATUS 


Balance with a sensitivity of 0.25%, or less, of the 
applied load and such that readings of this degree of 
accuracy can be made. The balance may be a specially 
constructed sheet-weighing device that indicates the 
equivalent weight in g.s.m., when one sheet of a given 
size is weighed; or the equivalent weight of 1000 sq. ft. 
of paperboard in pounds when one sheet | sq. ft. in size 
is weighed. [or small samples an analytical balance is 
preferable. 

Cutter. When a template is used for preparing 
specimen sheets, the paper should be cut to exact size 
with a sharp knife on a hardwood board. <A paper 
cutter having an attachment for ensuring parallelism 
of the opposite edges is recommended. 


CALIBRATION 


Calibrate the balance not more than 30 days prior 
to the test, both with increasing and decreasing loads 
by applying accurate weights. Take care that after 
calibration the level of the balance is not disturbed. 
Select and condition the samples or specimens in ac- 
cordance with TAPPI Standards T 402 m and T 400 m. 


TEST SPECIMEN 


Whenever possible the specimens should consist. of 
not less than 10 sheets representative of the shipment 
each at least 500 sq. cm. (80 sq. in.) in area, and for 


* This proposed revision will be voted upon by the membership of TAPPI; 
minor changes may be made before publication in loose-leaf form. 
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paperboard, not less than five representative sheets 
each at least 1 sq. ft. in area. 


PROCEDURE 


Test the specimens in an atmosphere conditioned 
according to TAPPI Standard T 402 m. Determine 
the area of the specimen to. the nearest 0.5% of its 
total area, i.e., measure its dimensions to within 
0.25%. Determine the weight of the specimen or 
specimens to the nearest 0.25% of the total weight. 
Calculate the average weight in grams per square meter 
from the measured area of the specimens and their 
weight. 

If the special sheet-weighing device is used, the di- 
mensions of the sheets should be within 0.25% of the 
required size; otherwise, for accurate work, a correction 
must be applied. 


REPORT 


For paper, express the weight in grams per square 
meter to three significant figures and if desired, the 
equivalent weight for the ream size used by the paper 
industry for the particular kind of paper. 

For paperboard, report the basis weight in grams per 
square meter or in pounds per 1000 sq. ft. or both, to 
three significant figures. 

If the total area of the test specimen is less than that 
specified, state the actual area and number of the speci- 
mens tested. 


ADDITIONAL INFORMATION 


1. For weighing specimen sheets on a gram balance 
or on a paper scale: 


If a = length of sample in inches, 
or y = length of sample in centimeters; 
b = width of sample in inches, 
or 2 = width of sample in centimeters; 
g = weight in grams of sheets weighed, 
or p = indicated weight on scale for 500-sheet ream; 
and 


n = number of sheets weighed; 
then the weight in grams per square meter is given by: 


1550 g 10,000 g 1406p 9070 p 
or or 
abn yen abn yen 


To within less than 0.5%, grams per square meter 
is numerically equivalent to pounds (35 X 40—500). 
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2. In the following table conversion factors are 
given for converting the weights of some customary 
trade sizes of 500-sheet reams (¢) and grams per square 
meter (m): 


Table I. Ream Weight Conversion Factors 
ee ee ee Sea eee 


tin. A B 
Kind of paper — Trade Size (m tot) (tto m) 
Writing & printing Ne SS OP 0.266 3.760 
(Demy size) W74/2 X 2241/5 0.280 BalivAll 
Blotting 19 X 24 0.324 3.083 
Cover 20 X 26 0.370 2.704 
Tissue (double crown PAW S< Bt) 0.427 2.343 
size) 
Cardboard 22 xX 28 0.438 2.282 
Bristol & tag 221/2 X 28/5 0.456 2.195 
News & wrapping 24 X 36 0.614 1627 
Book 29 X38 0.675 1.480 
(Former TAPPI 25 X 40 Oy 7Alak 1.406 
Standard size) 
Paperboard 1000 sq. ft. 0.205 4.881 
In Table I: 
A 0.711 X (area of trade size sheet in square inches + 1000) 


B 1406 + (area of trade size sheet in square inches) 


If the given trade size is in 480 sheets, then the above 


factor A is multiplied by 48/50 (or 0.960) and B by 
50/48 (or 1.042) for conversion. 


Examples: 


Grams per square meter X A = pounds weight of 
given trade size: e.g., 60 g.s.m. X 0.614 = 36.8 |b. 
(24 X 36—500). 

Pounds weight of given trade size X B = grams per 
Square meter: e.g., 50 lb. (25 X 38—500) X 1.480 = 
74 g.s.m. 

3. This revision withdraws the former TAPPI 
Standard size of (25  40—500) and in its place sub- 
stitutes grams per square meter (g.s.m.) as the sole 
TAPPI Standard unit for the basis weight of paper and 
also recommends it as an alternative for paperboard. 
It is, of course, permissible to state the basis weight of 
paper in any desired form in parentheses following its 
statement in grams per square meter. 

The tolerance for the determination of the area of the 
specimen also has been broadened. 

4. Related Methods: ASTM, D646; CPPA Tech. 
Sect., D-3; -APPITA,. P405m:; B:B.BAMAA.; P44; 
VZ & PCI, V/11. All recognize grams per square 
meter as a standard unit of basis weight. 


Physical Testing of Pulp Handsheets 


Proposed Revision of Tappi Standard T 220 m-53* 
(THIS STANDARD IS UNDER THE JURISDICTION OF THE PULP TESTING COMMITTEE) 


Tuis procedure deals with the testing of pulp 
handsheets, prepared in accordance with TAPPI 
Standard T 205 m, for strength and other physical 
properties, excepting optical properties for which see 
a 2185m, 

Five sheets are generally enough for all the usual 
tests. It is well, however, to prepare six sheets and 
attach one to the report. 


PROCEDURE 


Dry the sheets to constant weight and test them in an 
atmosphere maintained at 50 + 2% R.H. and a tem- 
perature of 23 + -2°C. (73 + 3.5°F.) 

Test the sheets for each characteristic according to 
the appropriate TAPPI Standard paper testing method, 
with deviations as specified below. 

A convenient method of dividing and using five 
test sheets for making the usual tests is shown in Fig. 1. 


BASIS WEIGHT 


Determine the average basis weight of the conditioned 
sheets by weighing them together on a balance sensi- 
tive to 0.01 g. 

The area of each sheet (6 °/32 in. diam.) is taken to be 
200 sq. cm. Hence if m is the number of sheets in a 
group weighing w grams, the basis weight is 50 w/n 
g.s.m., conditioned basis. The moisture-free basis 
weight is obtained by multiplying this value by the 
dryness factor z/y (see Moisture below). 


* This further revision of that published in Tappi_ in September, 1958, 
will be voted upon by the membership of TAPPI. Minor changes may be 
made before publication in loose-leaf form. 
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THICKNESS 


Before cutting the test sheets, obtain their average 
thickness by placing five sheets in a pile with their 
glazed surfaces in the same direction and measuring 
the thickness of the five sheets together. Use a microm- 
eter having a pressure foot 14.3 to 16.5 mm. in 
diameter, and a closing pressure of 0.52 + 0.03 kg. per 


Fig. 1. Division of sheet for testing 


It is recommended that the length of the strip for tearing 
strength 47 cm. instead of 43 cm. (See Note under Tearing 
Strength) 
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sq.em. Ifa motor-driven micrometer is not available, 
apply the pressure slowly and gently, then rap the 
gage gently with the tips of the fingers and take the 
reading after the needle ceases to move. ‘Take five 
readings to the nearest 0.0001 in., one from the center 
of the pile, and four symmetrically around the sheets, 
halfway between the center and the edge. Calculate 
the average thickness of a single sheet to three signifi- 
cant figures. 

Note: To obtain an accurate figure for average sheet thickness 
from which to calculate the property of Standard Test Sheet 
Density (or Bulk), which may be used as a basis for plotting 
results, the described procedure should be carefully and_sys- 
tematically fellowed. It is not the same as described in T 426 m 
but conforms with the original specification for testing pulp 
sheets. 


TENSILE STRENGTH AND STRETCH 


Use at least ten strips from five test sheets, each 
strip cut 15 mm. wide. Set the jaws of the tensile 
tester (see TAPPI Standard T 404 m), 90 to 100 mm. 
apart and increase the load uniformly at the rate of 
1 + 0.3 lb. (0.45 + 0.15 kg.) per sec. until fracture 
occurs. If the breaking load is less than 4 lb. (1.8 kg.), 
decrease the rate of loading so that fracture occurs in 
iN) S=" SEC 

Note: This is a rate different from that specified in T 404 m 
and conforms with the original specification for testing pulp 
test sheets. 

If the stretch is measured, watch the indicator con- 
tinuously during the test, and if it jumps when the 
specimen breaks, record the reading immediately be- 
fore the jump. 

Note: It is convenient to align and clamp the ends of all the 
strips together in the upper jaws of the tensile tester and suc- 


cessively insert and clamp the lower ends, one at a time, in the 
lower Jaws to break them individually. 


BURSTING STRENGTH 


Determine the bursting strength one at a time by 
making at least ten bursts on the segments of five test 
sheets, the glazed side of each sheet being clamped to- 
ward the diaphragm; otherwise, in accordance with 
TAPPI Standard T 403 m. 


TEARING STRENGTH 


Determine the tearing strength on a 16-sheet stand- 
ard tearing tester as described in TAPPI Standard 
T 414 m except that, if the readings fall outside of the 
limits, the instrument should be carefully calculated 
accordingly. Clamp the sheets so that their smooth 
sides face the axis of the instrument and the greater 
part of the specimen is held in the fixed, not the moy- 
ing, jaw. With chemical pulps, divide portions from 
five test sheets in the manner shown in Fig. 1 and test 
the five portions together, making four tears, each be- 
ing through a total tearing distance of 21.5 em. (5 X 
4.3). Multiply the average reading on the standard 
tear tester by 3.2 (1e., 16/5) to obtain the force in 
grams required to tear a single sheet. 

__ Note: Accuracy and convenience will be enhanced, especially 
if the segment of sheets was cut somewhat narrow, if a tem- 
plate is made to draw a pencil line 47.0 mm. from the centrally 
cut edges of the pack of specimens. When they are clamped 
in the jaws of the instrument, align the pack so that the scribed 
line coincides with the top edges of the jaws. The knife should 


be checked to cut 4.0 mm. above these edges, to give a tearing 
distance of 43.0 mm. 


For groundwood pulps, use ten -quadrant-shaped 
pieces from five test sheets, each piece half the area 
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used for the tear; test as shown in Fig. 1. Make three, 
possibly four, tears, each through a total tearing 
distance of 43 cm. (10 X 4.3). Multiply the reading 
of the instrument by 1.6 (ie., 16/10) to obtain the 
force in grams required to tear a single sheet. If ten 
sheets are used for weak pulps other than groundwood, 
state this in the report. 

If the specimens should be such that five sheets 
together give too high a reading, reduce the number of 
sheets torn together to two and multiply the observed 
reading by 8 to give the force in grams to tear a single 
sheet. 


MOISTURE 


When the tests are completed, collect about 2 g. 
of the scraps of any of the test sheets, weigh them (y g.), 
place in an oven at 105 + 3°C. in an uncovered weigh- 
ing bottle which has been previously dried and weighed 
with its cover, and dry until no further loss of weight 
occurs. Between weighings, place the covered bottle 
in a desiccator without removing the stopper, let it 
cool, open momentarily to let in the air, close it im- 
mediately, and weigh to determine the dry weight of 
the scraps (z g.). 

Note: The cover is used while cooling since the desiccating 
ee of the pulp may be greater than that of the desiccant 
used. 

The percentage moisture content of the sheets 
under standard atmospheric condition is then: (y — 
z)/y. The moisture-free basis weight, in gsm., is: 
50 wz/ny. (See under Basis Weight, above.) 

Nolte: For the same kinds of pulp, if the humidity room is 
kept constant, the moisture contents will not vary appreciably 
and once established, for routine control work, these need be 
checked only occasionally. Air-dried chemical pulps normally 


contain less moisture than groundwood, and rag or purified 
pulps, still less. 


OTHER TESTS 


If desired, other tests, such as zero-span tensile, 
folding endurance, porosity (air pressure applied to 
the glazed side of the sheets), stiffness, ete., may be 
made according to standard procedures. 


REPORT 


Report results in terms of their derived units to 
the nearest third significant figure. If the direct 
test results, i.e., the actual instrument readings are 
reported, either (1) metric or (2) English units may 
be used as is common practice, the unit being stated 
in each case. For derived units, however, such as 
the various strength factors, only the metric system is 
standard; with all the results, except the percentage of 
moisture, being calculated and reported on the mois- 
ture-free basis weight of the test sheets. 

The calculations of the various items reported are 
shown below by formulas.in which: 


r = basis weight in grams per square meter (moisture-free 
basis) 

single sheet thickness in thousandths of a millimeter 
(microns) 

single sheet thickness in thousandths of an inch 

bursting strength in grams per square centimeter 

bursting strength in pounds per square inch 

tensile break load in kilograms on a 15-mm. strip 

tensile break load in pounds on a 15-mm. strip 

= force in grams to tear a single sheet 


Note: t = 25.47; b = 70.3B. 


t 


Il 


I 


Il 
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Basis Weight: In grams per square meter (moisture- 
free basis). 


Moisture: As a percentage of the air-dried (condi- 
tioned) weight. 

Bulk (specific volume): Calculated as cubic centi- 
meters per gram from t/r or 25.47'/r. 

Density (specific gravity): The reciprocal of bulk. 

Note: The result compares the density or bulk of the test sheets 


(measured under the prescribed pressure) to water, which has a 
bulk or density of 1.0. 


Burst Factor: From the formula b/r, or 70.3B/r. 


Note: his factor, which has been called the “bursting area,” 
is equivalent to the number of 
Square centimeters of paper, the 


Note: These percentages have not been checked by a compre- 
hensive statistical analysis. Much wider discrepancies may be 
introduced if the test sheets are made from pulp samples which 
have been separately beaten, especially if not with the same 
equipment. Furthermore, accuracy may be expected only if 


all the testing equipment is carefully standardized and the 
procedures meticulously followed. 


ADDITIONAL INFORMATION 
This revision of T 220 m-53 clarifies the drying and 
conditioning of the test sheets, specifies the measure- 
ment of their thickness and tear in greater detail, and 
emphasizes that the derived test results are reported 
in metric units only and on a moisture-free basis, in 
accordance with now almost worldwide practice. 


weight of which, if applied to each 
square centimeters of the test sheet 
clamped in the instrument, would 
cause a burst. 


Breaking Length: In meters, 
calculated from the formula 


200,000 p a 30,240 P 
3r r 


Note: This is equivalent to the 
length in meters of a uniformly wide 
strip of paper which, if held at one 
end (e.g., freely suspending a coil 
of that paper by its tab end), would 
just cause the strip to break under 
its own weight. 


Stretch: As a percentage. 
Tear Factor: From the for- 
mula 100e/r. 


Note: This factor, which has 
been called the ‘tearing area,’ is 
equivalent to the number of square 
decimeters (100 sq. dm. = 1 sq. 
m.) of paper, the weight of which, 
if applied to a single sheet, would 
cause a tear to progress. 


PRECISION 


Repeatability: If the aver- 
age basis weight of the test 
sheet is kept within 57 to 63 
g.s.m. as specified, on a com- 
plete duplicate test for a set 
of handsheets made from one 
sampleof pulp by one operator, 
the repeatability of the average 
burst factor may be expected 
to be within 2% or less, de- 
pending on the precision of the 
instrument. 

Reproducibility: In tests on 
a given shipment by different 
laboratories, if: the paper test- 
ing instruments are standard- 
ized, the following maximum 
differences may be expected 
in the averages: burst factor, 
5%; breaking length, 7%; 
tear factor, 10%; bulk, 5%. 
These are about the same as 
for paper testing. 
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Attractive, Corrosion-Resistant Glazed-Tile 
Effluent and Water Treatment Tanks 


As the final step of construction, 
Stebbins workmen carefully wash 
down the exterior of the tanks 
with acid. 


In this view of tank floors under con- 
struction, note the clean, smooth 
joints — the mark of good workman- 
ship. Note the variety of tile shapes. 
Horizontal and vertical steel rein- 
forcing is shown in the walls which 
will be solidly filled with concrete as 
work progresses. 


Complete Service — 
Design, Installation, Maintenance 
f WRITE FOR BULLETIN AET-59 


Engineering ma SEMCO 


WATERTOWN, N.Y. @ PENSACOLA, FLORIDA 


STEBBINS ENGINEERING CORP. — 2611 MARKET_ST;, SEATTLE 7, WASH. 


CANADIAN STEBBINS ENGINEERING & MANUFACTURING CO., LTD. 
TOWN OF MOUNT ROYAL, MONTREAL 9 @ MERCHANT EXCHANGE BLDG., VANCOUVER 


; SINCE 1884 | 
Specialistsin Design, Installation and Servicing of Linings and Tile Tanks 
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TAPP] DATA SHEETS 


Recommended Voltage Levels for A. €. Polyphase Motors 


TAPPI Data Sheet 209 
THIS DATA SHEET UNDER THE JURISDICTION OF THE ELECTRICAL ENGINEERING COMMITTEE 


Table I provides a listing of the minimum size motor 
recommended for a given system voltage together with 
the minimum size motor permissible on a given system 
voltage. 


Table I. Minimum Horsepower Rating Versus Terminal 
Voltage 


Hither Synchronous, Squirrel Cage, or Wound Rotor Motors 
Unless Otherwise Noted 


Minimum 
permissible 
horsepo were 


Recommended 
minimum 
horsepower 


Terminal 


voltage, volts Motor speeds, r.p.m. 


Table II tabulates economical motor horsepower 
versus terminal voltage relationships for various 
voltage levels of mill generation and distribution. 

Information in Table II is based upon general eco- 
nomic conditions and includes the comparative costs of 
controls, transformer capacity, etc. (cable costs are 
not included and must be considered in final evaluation). 


Table II. Suggested Voltage-Motor Horsepower Relation- 
ships for Various Mill Generation and Distribution Voltage 
Levels Based Upon Overall Economic Factors 
The Overlap in Suggested Horsepower Takes Into Account the 


Wide Variation in Individual Installations 
600 or below All speeds 1 sits 
601— 3,000 3600 200 3 Primary mill ————————— Motor design voltage ae 
= SS distributi 600 v. }600 or 
Sooke ue mie ours a 200 i soltinges volte or below 2300 v. 4000 v. 13,200 v. 
38001— 5,000 1800 or less 300 150 2400 1-400 150-3500 
5001— 7,000 3600 1000 300 hp. hp. 
5001— 7,000 1800 or less 800 250 4160 1—400 250—6000 
7001-13,200 3600 induction y hp. hp. 
7001-13,200 1800 and 1200 ; 6900 (ifnointer- — 1-1250 . 800-10 , 000 
induction 5000 mediate voltage; hp. hp. 
7001-13,200 900 or less induction 3000 b ocniatal 
7001-13, 200 3600 synchronous 2500 b practice) % 
O0T-1S, 2005 1800.07 less : 6900 (if 2400 volt 1-400 150-3500 1000-10 , 000 
synchronous 2000 intermediate hp. hp. hp. 
Tr ini issible | is tl ximat inimun voltage) 
a he minimum permiss1 e horsepower 1S ne approximate minim 1 « « fi a 
size that motor aan itecturcre are milling to build. ay 13,800 1-400 150-3500 3500-10 , 000 
Motors of this size are limited in mechanical coil strength. Motors below hp. hp. hp. 


the recommended minimum horsepower should be used only where mill condi- 
tions make such motor selection imperative. 

> Thirty-six hundred revolutions per minute induction motors of this 
voltage classification can be built. Slower speed induction motors and the 
synchronous motors of lower horsepower than recommended can also be 
built. Such motors, however, are limited in the mechanical strength of the 
stator winding and lower voltage designs provide economic benefits as well 
as improved construction. 


Example: A 250-hp., 1200 r.p.m. motor is to be applied in a mill where 
the distribution voltage is 4160 v. and the secondary mill voltage is 480 v. 
Table I indicates that 480 v. is the preferred voltage from a design stand- 
point. Table IT indicates that the 480-v. level is economically sound. 

This estimating data compiled by the Electrical Engineering Committee 
is based upon mill experience and manufacturing recommendations. Re- 
vised 7-18-60. Originally proposed 8-15-57. 


IS working in ALL types of furnishes, kraft, tissue, book, 
newsprint, condenser, glassine, cigarette, board, etc. 0.33 
to 1% on fibre wght. of furnish efficient, and yielding 
benefits not possible with starch or other gums, and is 
unusually economical in quantity use. Can be added at 


pulper, beater or where desired. REDUCES refining 


° “Better ‘Products «Through Research” 
The BURTONITE Company, Hdqtrs., Nutley 10, N. J., U.S. A. 
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{PAPER MAKER’S NON-TOXIC} 
{COLD WATER SOLUBLE} 
{HYDROCOLLOID IN DRY} 
[POWDERED FORM. i 


time, BETTERS formations, SPEEDS drainage, INCREASES 
tensile, POROSITY, bulk, compressibility, DECREASES 
curl, warp, two-sidedness and hydroexpansivity. RE- 


TAINS mineral fillers with no LOSS of tensile. Sample 


and data free. 


Member 
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KW/INCH/100 FPM 


Power Requirements for Paper Machines 


Winder Generator Power (kw.) Requirements 


TAPPI Data Sheet 208 


THIS DATA SHEET UNDER THE JURISDICTION OF THE ELECTRICAL ENGINEERING COMMITTEE 


WITH 
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ROUTINE CONTROL METHODS 


RC- 288. Formation in Paper 


The purpose of this method is to provide a means of com- 
paring the formation in a sheet of paper to a sample which has 
satisfactory formation. 


Equipment 
The testing equipment required consists of a formation 
tester and a sample cutter. 


Calibrating the Instrument 


Place the two units of the formation tester on a sturdy bench 
free from vibration. Place the scanning unit to the left and 
the amplifying unit to the right. Raise the main lid of the 
scanning unit. Remove the tape holding the moving parts. 
Turn the disk clockwise and be sure that everything is moving 
freely. Lower the id. Make two plug connections between 
cabinets. Plug in the 110 v., 60 cycle a.c. To test the light 
source, turn the pointer knob for the shutter to the closed 
position and turn on the hight switch to make sure the light 
works. 

Caution. It is a safe policy to keep the top cover closed 
while the motor switch is on because of the high speed of rota- 
tion of the disks. 


Preparing the Sample 


Cut a sample of paper with the sample cutter according to 
the manufacturer’s directions. 

To insert this sample, lift off the upper glass plate. Place 
the sample on the lower plate and replace the upper plate. 

With the shutter closed turn on the light. The lamp should 
focus on the paper. If the image on the paper is not sharp, 
the Allen screw that holds the lamp holder in place may be 
loosened and the entire housing raised or lowered. Do not 
burn the lamp any longer than necessary as the bulb generates 
considerable heat. 


Operating Procedure 


1. Turn the power switch, amplifier switch, and null 
switch on. 


2. Place asample of an acceptable grade of paper with which 
the unknowns are to be compared on the lower glass disk. 
Then place the upper glass plate in position and close the top 
cover. 

3. Open the shutter by turning pointer knob on front of 
scanning unit to the open position. 

4. Start motor and turn on the light by means of the motor 
and light switches on the scanning unit panel. 

5. For thin papers use high bias, and for heavier papers use 
low bias. The bias switch is located in the middle of the 
amplifier panel. 

6. Null Indicator. When the needle is in the null posi- 
tion, it means that a standard light signal is reaching the 
photocell. To position the needle in the null position proceed 
as follows: depress push button and adjust rheostat knob to 
the left of the push button until the needle is in the null posi- 
tion. Release push button. With the coarse and fine adjust 
knobs below push button, adjust the needle to the null posi- 
tion. Make adjustments until the needle remains in the null 
position when push button is depressed. 

7. Adjust ratio rheostats directly under ratio meter until 
ratio meter reads any desired value. It is suggested that you 
select one specimen to be regarded as a standard—against 
which all other specimens of the same type be checked. The 
ratio meter should then be set to a value of 1.0 for this stand- 
ard. 

8. Now shut off motor and light switches. Remove ac- 
ceptable sample and replace it with an unknown sample. 

9. Repeat steps 3, 5, and 7. Do not change position of 
ratio rheostats. 

10. Read ratio meter. 

11. Shut off motor and lamp switches. 

12. When checking several samples against the acceptable 
sample, it is advisable to check with this sample after every 
fourth or fifth unknown. 


Reporting 


The formation number is one hundred times the meter read- 
ing. High formation numbers mean good formation and 
low ones mean poor formation. 


Note: This instrument may be purchased from the Thwing-Albert Instru- 
ment Co., Philadelphia 44, Pa. 


Bursting Strength Testers * Portable, Desk, & Laboratory Micrometers * Basis Weight Scales for Papers and Tissues 


Quality Control Testers 
for Paper and Boards 


Cady Testing Instruments have a record of per- 
formance in Offices and Laboratories. throughout 
the Paper & Board trade for 30 Years. We can 
supply stock model testers, or we can build units 
to your specifications. To keep your testing 
facilities up to date, investigate the complete line 
of Cady Instruments. Repair Service is avail- 
able if your present equipment needs attention. 


Write for Complete Catalog & Price List 


a 


New Micrometer 
shown at left 
calipers to 
10/1000 tks 
of an inch 


Micrometers avail- 
able with Carbide 
Tipped Anvils 


E. J. CADY & COMPANY *» MANUFACTURERS + 638 NORTH HARLEM « RIVER FOREST, ILLINOIS 
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LOCAL SECTION ACTIVITIES 


Meeting Calendar 
December, 1960 


2 Central District, Empire State Section, University 
Club, Syracuse, N. Y. “Nip Impressions, by a rep- 
resentative of Stowe-Woodward Co. 

2-3 Gulf Coast Section, Miss. 

5 New England Section, Storrowton Tavern, West 
Springfield, Mass. 

8 Northern District, Empire State Section, Hotel 
Woodruff, Watertown, N. Y. Students’ Night. 
Speaker: P. E. Nethercut. 

9 Delaware Valley Section, Engineers Club, Phila- 
delphia, Pa. “Stock Cleaning.’ 

13 Metropolitan District, Empire State Section, 465 
Lexington Ave., New York, N. Y. “Dyeing of 
Paper,” by Joseph Gessner, Head of Paper Division, 
K. I. du Pont de Nemours & Co. Inc. 

iS) Ohio Section, Manchester Hotel, Middletown, Ohio. 
“Plastic Fourdrinier Wires,” by Charles Lee, Formex 
Co. 

20 Indiana District, Ohio Section, Marott Hotel, Indian- 
apolhis, Ind. “Plastic Printing Plates.” 


January, 1961 


6 Central District, Empire State Section, University 
Club, Syracuse, N.Y. “General Coating Methods,” 
by George Booth, Black-Clawson Co. 

9 Eastern District, New England Section, Armand’s 
Beacon Terrace, Framingham, Mass. 

10 Metropolitan District, Empire State Section, 465 
Lexington Ave., New York, N. Y. “State of the 
Industry,’ by W. R. Adams, President, St. Regis 
Paper Co. 

10 Ohio Section, Manchester Hotel, Middletown, Ohio. 
“Some Recent Advances in Interfiber Bonding with 
Wet End Additives,’ by Merchant L. Cushing, 
A. E. Staley Mfg. Co. 

10 Berkshire District, New England Section, Pittsfield 
Country Club, Pittsfield, Mass. “The Nature of 
Pulps.” 

2, Northern District, Empire State Section, Hotel 
Woodruff, Watertown, N. Y. ‘Problems in Research 
and Development for Small Specialty Mills,” by 
F. C. Keeney. 

ike Pacific Section, Tacoma, Wash., ‘Process and Quality 
Control Techniques.” 

20-21 Southeastern Section, Francis Marion Hotel, Charles- 
ton, S. C. 

26 Delaware Valley Section, Engineer Club, Phila- 
delphia Pa., ‘‘Packaging.”’ 


February, 1961 


3 Central District, Empire State Section, University 
Club, Syracuse, N. Y. “Natural Resources of New 
York State as Related to the Pulp & Paper Industry,” 
by Assemblyman R. W. Pomeroy and N. J. Stout. 

9 Ohio Section, Manchester Hotel, Middletown, Ohio. 
“Trailing Blade Coating,’ by Harold Annis, Oxford 
Paper Co. 
Northern District Empire State Section, Hotel 
Woodruff, Watertown. 


March, 1961 
2 Lake Erie Section, Cleveland, Ohio. 
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3 Central District, Empire State Section, University 
Club, Syracuse, N. Y. “New Developments in 
Corrugated Boxes,” by Patrick Palmaccio, Mead 
Corp. 

9 Northern District Empire State Section, Hotel Wood- 
ruff, Watertown. 

13 Eastern District, New England Section, Armand’s 
Beacon Terrace, Framingham, Mass. 

14 Metropolitan District, Empire State Section, 465 
Lexington Ave., New York, N. Y. “The Paper 
Industry in Europe,” by A. W. Wilson, Editor, 
Pulp & Paper. 

14 Ohio Section, University Center, Miami University, 
Oxford Ohio. “Appearance Properties of Paper,” 
by Richard Hunter, Hunter Associates Laboratory. 

21 Pacific Section, Longview, Wash., Shibley Award 
Meeting. 

24-25 Southeastern Section, Bon Air Hotel, Augusta, Ga. 
Tour of Continental Can Co. 


April, 1961 


6 Lake Erie Section, Cleveland, Ohio. 

a Central District, Empire State Section, University 
Club, Syracuse, N. Y. Senior Night—Junior Awards. 

10 New England Section, Storrowton Tavern, West 
Springfield, Mass. Management Night. 

11 Metropolitan District, Empire State Section, 465 
Lexington Ave., New York, N. Y. “The Reused 
Fiber.” 

13 Ohio Section. Tour National Cash Register Co. 
at Dayton, Ohio. 

13 Northern District, Empire State Section, Hotel 
Woodruff, Watertown, N. Y. Joint meeting with 
Beaver Falls Chapter, A.I.C. ‘The Planning of a 
Technical Center,” by K. A. Arnold, St. Regis Paper 


Co. 

May, 1951 

4—§6 Pacific Section, Harrison Hot Springs, Tri-Way 
Convention. 


11 Northern District Empire State Section, Hotel 
Woodruff, Watertown. Annual Ladies’ Night. 

11 Ohio Section, Hartwell Recreation Hall, Cincinnati, 
Ohio. Ladies’ Night. 

19 Metropolitan District, Empire State Section, Tavern- 
on-the-Green, New York, N. Y. Ladies Night. 

19-20 Southeastern Section, General Oglethorpe Hotel, 
Savannah, Ga. 


June, 1961 
8-10 Empire State Section, Whiteface Inn, Whiteface, 
ING 


9-10 Joint Meeting, New England Section and Maine- 
New Hampshire Section, Wentworth-by-the-Sea, 
N. H. 


June, 1962 
1-2. New England Section, Chatham Bars Inn, Chatham, 


Mass. 

7-9 Empire State Section, Whiteface Inn, Whiteface, 
ING ME 

June, 1963 

6-8 Empire State Section, Whiteface Inn, Whiteface, 
ING NG 
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PAPERS OF CURRENT INTEREST 
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A Power Factor Study Using Existing 
Metering 


E. E. EGAN 


An actual paper mill power distribution system is used as 
an example to show how a power factor study can be made 
without the use of temporary metering. A close examina- 
tion of the connected loads, supplemented by existing 
meter information provides ample data to give approxi- 
mate results. The results are sufficiently accurate to 
permit valuable observations about the system inyolved. 


In most large industrial power contracts a power factor 
clause is included which penalizes the user if the power factor 
is below a certain level. These penalties are justified by the 
utility’s additional cost of service at low power factor. 
Avoidance of these penalties is the main reason industrial 
plants are interested in power factor. 

Much has been written about power factor in some form 
or another and perhaps it would be wise to tell the purpose of 
this paper at the beginning. It is not the intent of this paper 
to describe why or how to correct power factor since there are 
many excellent papers and books on the subject already. 
The purpose of this paper is to describe various methods 
for making a power factor study without purchasing and 
connecting extra meters to an existing system. 

Before proceeding with how this can be done, perhaps it 
would be well to review what power factor is. From the 
Standard Handbook for Electrical Engineers, ninth edition, 
power factor is defined as follows: “The power factor of a 
circuit is the ratio of true power in watts, as measured with a 
wattmeter, to the apparent power obtained from the product 
of the current and the potential, in amperes and_ volts, 
respectively. In a.c. circuits, the power factor is usually 
less than unity because the current and potential are not in 
phase. When the waveform is sinusoidal, the power factor is 
equal to the cosine of the phase angle.”’ For a balanced three 
phase circuit the items mentioned above are stated mathe- 
matically in formulas (1), (2), and (3) of Table I. These 
relationships are shown vectorially in Fig. 1. The quadra- 
ture component is referred to as reactive volt-amperes and 
has been shortened to “Var” (KVAR or kilo-vars is more 
frequently used). From this brief review it becomes obvious 
that in order to determine the power factor of a circuit it is 
necessary to know the volts, amps, and watts of the circuit. 
To obtain these items the ideal condition would be to have a 
voltmeter, ammeter, and wattmeter at each point of load 
distribution. However, in practice frequently only one or 
two of the three items necessary to determine power factor 
are readily obtained from existing meters. This would not be 
objectionable if meters could be temporarily installed but this 
would require a shutdown and many industrial plants demand 
uninterruptable power so that it is practically impossible to 
get meter readings except only at the lower voltage levels. 
To further complicate the matter some systems are so large 
that the time required to complete a power factor study would 
be far too long if meters had to be moved from one spot to the 
next whenever shutdowns occurred. So the thing we are 
faced with is getting the necessary information from what 
meters do exist and the rest by other methods. 


B. E. Eaan, Senior Electrical Engineer, Camas Div., Crown Zellerbach 
Corp., Camas, Wash. 
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METHODS FOR DETERMINING MILL POWER 
FACTORS 


The most valuable tool in preparing a power factor study is 
an accurate one line diagram showing main power flow and 
all existing metering including watt-hour meters. This dia- 
gram should make no attempt to show relative location of 
equipment since this would tend to cloud the relationship of 
one part of a distribution system to another. 

After the one line diagram has been prepared, a close 
examination of the existing voltmeters, ammeters, and watt- 
meters will establish the areas that require different methods 
for determining power factor. 

The most valuable source for additional information are 
watt hour meters. Figure 2 shows a typical watt hour meter 
with the glass cover removed. Such meters are designed to 
register energy which is merely power per unit time. These 
meters are generally of the induction type wherein a metallic 
disk is made free to rotate between magnetized poles, much 
like an induction motor. The rotating disk drives a gear 
chain which: operates a registering mechanism on which the 
energy consumption is indicated. The speed at which the 
disk rotates is a measure of power. The energy represented 
by one revolution has been determined by the manufacture 
and is marked on the meter. This is called the watt hour 
constant and is designated by the symbol K,. Generally the 
watt hour constant will be stamped on the nameplate or 
painted on the disk itself. The indicated watthours will be 
K,, times the number of revolutions of the disk. To convert 
energy (watt-hours) to power (watts), formula (4) in Table I 
is used. 

Instrument transformers must always be taken into account 
when using formula (4) and also dividing by 1000 obtains 
kilowatts (kw) which is the more conventional form. Re- 
vising formula (4) gives us formula (5). 

Using formula (5) we can now obtain the power in a circuit 
merely by taking a stop watch and counting the number of 
disk revolutions for any given time interval. 


Approximate Methods 


After exhausting all sources of information obtainable 
from existing meters several schemes for approximating the 
power factor can be used. These methods are somewhat 
tedious but not very difficult to perform. The first is an 


SY 


KW 


KVAR 
KVA 


Fig. 1. Vector relationship between real power (kw.) and 
apparent power (kva.) 
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Table I. Formula for Determining Power Factor 


(1) Kw, = V3 El Cos g (awatts) 


1000 
Dike V8 EL aac 
ive 7000 (Kilovelt-amp.) 
@) PR = E ~ Cone 
3600 X RX Kn 

Ly ee 
(4) < 
(5) Kw, = 2600 XR X Ki X PT X CT 

1000 S 

mroOk OC Kk, CPE X CT 
Ss 


Z Connected hp. X 746 X demand factor 
6) Kva. = 
ES 1000 X P.F. X efficiency 


where 
Ky, = watt hour constant 
R = revolutions of disk 
S = time in seconds 
JEAD = potential transformer ratio 
CE = current transformer ratio 
Ww = watts 
E = line voltage 
Ii = line current 
kva. = kilovolt—amperes 
kw. = kilowatts 
h.p. = horsepower 
P.F. = power factor 


examination of the type of loads connected to a particular 
circuit. Is it all lighting, or motors or both? If it is all 
motors, what type of motors—squirrel cage or synchronous? 
Are there any capacitors used for power factor correction? 
While examining the type of load on the circuit it will be 
necessary to get an actual count of the number and size of 
lights, motors, and any other type of load. 

If the load is all lighting the power factor can be assumed 
to be very nearly unity unless it is known that fluorescent or 
mercury vapor lights are used without power factor correct- 
ing ballasts. Uncorrected ballasts have power factors of 
about 50%. Corrected ballasts have power factors of over 
90%. 

If the load is all squirrel cage motors it will be necessary 
to consider the demand factor of the process involved. 
Demand factor is defined as the ratio of actual demand to 
total connected load. ‘This is particularly true if the process 
has motors with varying degrees of intermittent service. 
Also the installed motor capacity is frequently oversized which 
results in a low demand factor. Oversized motors also 
effect the power factor and efficiency of the motor. For 
example, a motor that is only 50% loaded will have a power 
factor and efficiency of about 80% (fully loaded motors would 
be about 90%). The approximate kva. of a load consisting 
entirely of squirrel cage motors is given in formula (6) in 
Table I. Demand factors for pulp and paper mills range from 
50 to 80%, depending on the process involved. 

When the load consists of synchronous motors, it is dif- 
ficult to predict what power factor exists since this is affected 
by both load and excitation. About the best that can be 
done is to make an “educated guess’? based on name plate 
data and personal experience with the particular loads in- 
volved. One thing to keep in mind is the fact that a syn- 
chronous motor running with a leading power factor at full 
load will go more leading with light load if the excitation is 
held constant. 

Vector diagrams are another valuable aid in making a power 
factor study in that they provide a method for obtaining 
load information about circuits that cannot be solved any 
other way. This is particularly true when a single bus feeds 
multiple loads of which one or two have little or no metering 
at all. The technique involved in to construct a vector dia- 
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gram with the data provided from metered loads. The 
resulting diagram will be incomplete and the vector that is 
drawn in to close the diagram will represent the magnitude 
and power factor of the unmetered load. Complex quantities 
can be substituted for vector diagrams and the circuits solved 
mathematically but then the solution may not be as easily 
visualized. 


APPLICATION OF VARIOUS METHODS TO AN 
ACTUAL DISTRIBUTION SYSTEM 


After discussing several methods for determining power 
factor let us now apply these methods to an actual system. 
The first step is to prepare a one-line diagram of the system 
involved. Figure 3 shows the primary distribution system 
for the Camas mill. You will note that main power flow is 
shown by the heavy lines from top to bottom. Emergency 
lines that are normally out of service are shown with light 
lines. At first glance the system appears to have plenty of 
metering, but a closer examination shows that there are several 
spots that will require the use of the methods already de- 
scribed. For example, no. 2 substation, and the kraft screen 
room roof switch center have no composite meters at all. 

After all meters are located, the next step is to make several 
rapid tours around the system, recording the meter readings 
of all major points of load division. The average reading at 
each point should be tabulated. Table II shows the tabu- 
lated values for the Camas system. With these data we can 
now proceed step by step and determine the loads and power 
factors for the complete system. The computations are as 
follows (item numbers refer to Table II): 


No. 1 SusBsraTion 


No. 1 Bank 
= 1283 X 2350 : 

= 3 ——_——__ = 522 fem 2 
Kva. V3 1000 5220 (item 2) 
Kw. = Sum of items 3 through 8 

= 3355 

kw. 3355 a 

IDO = eae B20 0.644 lag 


Fig. 2. Typical wat thour meter with glass cover removed 
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Table If. Major Load Distribution for Camas System 


Meter readings 


34000 kw. at P.F. 
of 93% lag 


Item Location 


1 Purchased power from utility 


2 No. 1 substation no. 1 bank sw no. | 1283 a., 2350 v. 
3 No. 1 substation no. 1 bank sw no. 3 900 kw. 
4 No. 1 substation no. 1 bank sw no. 4 125 kw. 
5 No. 1 substation no. 1 bank swno.5 1350 kw. 
6 No. 1 substation no. 1 bank sw no. 8 850 kw. 
7 No. 1 substation no. 1 bank sw no. 9 100 kw. 
8 No. 1 substation no. 1 bank sw no. 10 30 kw. 
9 No. 1 substation no. 2 bank sw no. 2 925 amp. 
10 No. 4 switch room switch no. 7 3850 kw. 
11 No. 1 substation switch no. P 13 60 amp. 
12. No. 4 switch room switch no. 16 5000 kw. 
13 No. 1 substation switch no. P 14 49 amp. 


iLO S166; 
Ky = 0.625 
1 BVE I 
CT 800:1 

15 No. 5 substation 12000 kva. bank sw 7.2 kv., 340 amp., 


14. No. 4 switch room switch no. 23 


no. 2 2500 kw. 
16 No. 5 substation 6000 kva. bank sw 2.37 kv., 1320 
no. lL amp., 5300 kw. 
17. Kraft screen room roof sw no. lL 190 amp., 1500 
KVAR 
18 Kraft screen room roof sw no. 1 0 
19 Kraft screen room roof sw no. 3 120 amp. 
20 Kraft screen room roof sw no. 4 65 amp. 
21 Kraft screen room roof sw no. 5 65 amp. 
22 Kraft screen room roof sw no. 6 175 amp. 
23 No. 3 Substation switch no. 1 375 amp., 1250 
kw. 
24 No. 3 Substation switch no. 2 210 amp. 
25 No. 3 Substation switch no. 3 310 amp. 
26 Turbine room no. | or no. 2 gen. 2100 kw. at 89% 
lag 
27 Turbine room no. 3 gen. 6800 kw. at 95% 
lag 


The total connected horsepower on no. 1 bank is approxi- 
mately 8400 which consists of about 80% squirrel cage motors 
at about 60% demand. ‘Therefore we can assume the power 
factor is lagging. 


ee NOU SUBS LATO NEE meee = oes = 


66 KV LINE 


PS 


=I 
| | | NO.5 SUBSTATION 
(swt ate os a ea aera 


[16] 


(w) 
ro 
w) 
ECTION 


ey 
| 
| l 
| 
SE' S' 3 ul i | 
| 
| i 


CAPACITOR 
IBANK- 1980 
KVAR 


66KV 


23KV 


No. 2 Bank 


= ) 
Kva. = V3 ZN SLT 3760 (item 9) 


1000 
Kw. = 3850 (item 10) 
a meas LN ay 


ee, Sud) ~ 


Assume the power factor to be unity since greater than unity 
is not possible and is probably due to instrument error. A 
unity power factor is reasonable since the connected load on 
this bank consists of about 5000 hp. of squirrel cage motors, 
2600 hp. of synchronous motors and a 1980 KVAR capacitor 
bank. 
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Kgas = 4/3 ee Oe a eD 


1000 
Kw. = 5000 (item 12) 
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kva. 6860 
No. 4 Bank 


= 66,000 K 49 _ _. : 
Kva. V3 1000 5600 (item 13) 
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3.6.10 Ke 625216000 
66 
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kw. 5450 
Oy = SS OF Ns 
IPL, lee ETT T 0.975 lag 


Numbers 3 and 4 banks are paralleled but have slightly mis- 
matched internal impedances which accounts for the dif- 
ference in load distribution. The connected load on the com- 
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A -AMMETER INDICATING 
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(b) 


Fig. 4. Vector solutions for power factor angles 


bined bus consists of about 7000 hp. in synchronous motors 
and about 12,000 hp. in squirrel cage motors so lagging power 
factor can be assumed for both banks. 


Composite Load for No. 1 Substation 


YD Kw. KVAR 
No. 1 bank 0.644 lag BOD 4000 
No. 2 bank 1.00 3,850 0) 
No. 3 bank 0.73 lag 5,000 3570 
No. 4 bank 0.975 lag 5,450 1170 
Totals 17,655 8740 

ee ee re 

ane — 17655 7 0.495 

= F933 


Cos 6 = 0.895 lag 


No. 5 SuspsraTion 


12000 Kva Bank 
=~ 34 7200 
/3 340 X 7200 


ae 290 (item 1! 
Kya. 1000 4290 (item 15) 
Kw. = 2500 (item 15) 

RF. = 2500 = 0.583 lag 


4290 
The basis for assuming a lagging power factor will be shown 
when the kraft screen room roof is analyzed. 


6000 Kva Bank 
2/3 1320 X 2375 


= 5490 Cite 
Kva. 1000 5420 (item 16) 
Kw. = 5300 (item 16) 

~ _. kee _ GROO _ oe 
a oe eres 0.977 lead 


The total connected horsepower on the 6000 kva. bank con- 
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sists of about 5500 hp. in synchronous machines and 6700 
hp. in squirrel cage motors plus a 1080 KVAR capacitor 
bank, therefore a leading power factor is reasonable, 


Composite Load for No. 5 Substation 


PB Kw. KVAR 
12,000 kva. bank 0.583 lag 2500 3485 
6,000 kva. bank 0.977 lead 5300 1125 
Total 7800 2360. 
2360 
Tan @ = 7300 = 0.302 
Ce Onse 


Cos 6 = 0.957 lag 


No. 2 Supstratron 


Combined loads of Nos. 1 and 5 substations 


ee ~KVAR 


No. 1 substation 17,655 8,740 
No. 5 substation 7,800 2,360 
Total 25, 455 11, 100 


No. 2 Substation equals total purchased less Nos. 1 and 5 sub- 
stations combined. 


Kw. KVAR 
From utility 34,000 13 , 400 
No. 1 and No. 5 —25,455 —11,100 
No. 2 sub (12000 kva. bank) 8,545 2,300 
2300 
= SOR 
Tan 6 8545 0.269 
= 15.10 
Cos 0 = 0.963 lag 
TURBINE Room 
fea Kw. KVAR 
No. 1 or no. 2 generator 0.89 lag 2100 1070 (item 26) 
Plus No. 1 sw at No. 3 sub. 0.836lag 1250 820 (item 23) 
Turbine room bus 3350 1890 
Sieg SO0 i antes 
tana 3350 — 0.565 
Cn 29Ko 


Cost6r—s0E Si, 


No. 3 SUBSTATION 


Solution for no. 3 substation can be made easily by vector 
diagram shown in Fig. 4 (a). 


AB = 575 amp. at 18° lag from 6000 kw. generator (item 27) 
AC = 120 amp. at 33.3° lag to no. 1 switch (item 23) 
CD = 210 amp. at 48° lag to no. 3 switch (item 25) 
DB = 310 amp. at 9° lead to no. 2 switch (item 24) 


Vector CD is assumed lagging because the load connected 
to switch No. 3 is all squirrel cage motors. Vectors CD and 
DB are constructed to close the diagram. The power factor 
angle is then measured with a protractor. 


KRAFT SCREEN Room Roor 


Solution for kraft screen room roof is solved by vector 
diagram shown in Fig. 4 (b). 
DB 310 amp. at 9° lead from Fig. 4(a) 


BE = 340 amp. at 54.4° lag from no. 5 substation (item 15) 
DE = 550 amp. at 24.5° lag to kraft sereen room roof 


Vector DE is constructed to close the diagram and the 
power factor angle is measured with a protractor. The lag- 
ging power factor is reasonable because the major part of the 
load is squirrel cage motors. Also it becomes apparent that 
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the lagging power factor we assumed for the 12,000 kva. bank 
at No. 5 substation is verified since a leading power factor 
would give us unreasonable results. 

From the results just obtained we can now make some com- 
ments about the distribution system. For example it would 
appear desirable to correct the poor power factor at no. 1 
transformer bank at no. 1 substation. A closer look at the 
loads would probably suggest the best method to use. Also 
the 12,000 kva. transformer bank at no. 5 substation has a 
very poor power factor. An examination of Fig. 4 (a) 
suggests that by operating no. 3 generator at a more lagging 
power factor would improve the situation. ‘This is so because 
vector DB in Fig. 4 (a) would have to become lagging and 
thus cause vector CD to become less lagging. With the 
exception of the two cases just mentioned the overall power 
factor is fairly good and any improvement would probably 
not be economically justified. 


CONCLUSIONS 


Using the methods and procedures described in this paper 
plus a liberal supplement of personal knowledge of equip- 
ment and operation of processes it is possible to make a power 
factor study of a distribution system without connecting 
additional meters to the system. It must be remembered 
that a study of this type is only approximate since the load is 
continually varying and also meters are frequently out of cali- 
bration. 
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Operational Experience with Continuous 
Calcium Hypochlorite Systems 
J. W. KLEIN and H. S. FISHER 


A review and critical analysis of the bleach liquor manu- 
facturing systems at the Longview Fibre Co. from batch 
through a manual continuous operation to the present 
automatic system. Flow diagrams for each phase are 
presented together with operating data. _Bleach liquor 
quality in terms of uniformity, clarity, and chemical 
analysis together with chemical losses is discussed. Com- 
parisons are drawn with similar bleach liquor systems op- 
erating in the area. A revised design for overcoming cur- 
rent operating problems and to provide increased ca- 
pacity is included. 


Tue Lonevinw Fisre Co. at Longview, Wash., is a 
relatively old mill for the Pacific Northwest, having started 
operations in 1929. It has grown from the original coarse 
kraft paper board installation to a highly integrated paper 
and container operation. The original bleach plant was a 
small batch-type installation with calcium hypochlorite 
bleach liquor being prepared in a conventional batch system. 
As bleached pulp production increased, changes were made 
in the bleach plant, but the batch liquor system continued to 
supply requirements until 1954, when it became necessary 
to markedly increase calcium hypochlorite production. 


FIRST SYSTEM 


A completely automatic continuous system was discussed 
and it was felt that the art had progressed sufficiently to 
J. W. Kuein, Director of Technical Services, Longview Fibre Co., Long- 


view, Wash.; and H. 8. Fisuer, Technical Services, Pennsalt Chemicals 
Corp., Philadelphia, Pa. 
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Fig. 1. Continuous hypochlorite system—1954 


design a satisfactory installation. Two factors led to the 
decision to install a modified manually controlled system. 
First, the time available did not allow for obtaining all of the 
necessary instruments, control valves, etc. Second, the 
mill was still using screened lime for buffering the hypochlorite 
stage and the amount of excess lime carried in the bleach 
liquor for this purpose would move the e.m.f. control point 
into a very poor portion of the CaQ-Cl, potential curve. 
Consequently, the installation shown in Fig. 1 was erected. 
This is a very simple system, and probably the first continuous 
bleach liquor installation in a Northwest pulp mill. Lime 
slurry strength was controlled by specific gravity measure- 
ment in what amounts to an enlarged section of pipeline. 

Calling upon past bleach liquor manufacturing experience, 
the incoming lime was mixed with a circulating stream of the 
hypochlorite and then the chlorine added through a disperser. 
This was to get the rapid, smooth chlorination reaction which 
is only experienced in the presence of hypochlorite ions. As 
this system discharged directly into the pulp mixer for the 
hypochlorite stage, it was only necessary to set the chlorine 
flow to the dosage required by the pulp and the lime flow 
to give the required excess for buffering. The system was 
designed for a production of 30 g.p.m. of 30 g.p.l. available 
chlorine bleach liquor. Actual production went as high as 
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Fig. 2. Continuous hypochlorite system—1957 
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60 g.p.m. of 60 g.p.l. bleach liquor without the odor of chlorine 
becoming apparent. The maximum production rate was 
never determined. Quality, or rather uniformity, was ex- 
cellent—being a function of flow rates and lime strength. 
Chlorine gas was drawn from a controlled pressure and tem- 
perature heater. The pressure on the lime system was de- 
pendent only on the discharge from a centrifugal pump, and 
was constant at any given flow rate. Consequently, varia- 
tions in flow rates through the control valves were not notice- 
able. The controller held the variation in the specific gravity 
of the dilute lime to within 0.001 g. per ce. or an overall varia- 
tion in lime bleach liquor screen. Several materials were 
tried, but all quickly failed because of corrosion. The final 
solution was ordinary fly screen coated with a plastic type 
paint and used in several layers. This could be washed or 
acid-cleaned periodically. 

The system performed satisfactorily and met the require- 
ments of the mill. However, some problems were being 
experienced with color reversion and maximum brightness 
obtainable. Part of this was traceable to the use of lime 
as a buffering agent. The decision was made, therefore, to 
use caustic soda for buffering the hypochlorite stage and to 
produce as clean a bleach liquor as possible. Redox control 
of the bleach liquor end-point and better clarification could 
have been added to the existing system, but the equipment 
was in the way of the bleach plant expansion. 


PRESENT SYSTEM 


Results had been so good with so little labor and main- 
tenance involved that management desired the rebuilt system 
to supply all bleach liquor requirements for the mill and to be 
operated by the regular bleach plant personnel. Conse- 
quently, the system shown in Fig. 2 was put in operation in 
May, 1957. This was designed for production rates up to 70 
g.p.m. at an available chlorine concentration of 35 g.p.l. 
The existing lime-handling system was satisfactory with 
pebble lime being slaked in a continuous slaker and the milk 
of lime screened into storage through a 64 X 72 mesh sidehill 
screen. The dilution-control column is 8 in. in diameter 
with a pressure tap difference of 10 ft., balancing a column 
of water against a column of the diluted lime slurry. This 
gives a pressure difference of about 4-in. water column across 
the d/p cell controlling the lime flow. A minor change from 
the original design was made to correct inlet and outlet 
turbulence effects. Pressure fluctuations in the mill water- 
supply system made pressure control advisable. The diluted 
lime tank (100 gal.) was installed to reduce surges through 
the dilution system as a rapid flow-rate change in such a 
system has a temporary upsetting effect. Also, it provided 
a convenient place to put usable liquor from the centrifugal 
clarifier rejects back into the system. Chlorine gas is ob- 
tained from the regular bleach plant system being drawn from 
a controlled pressure and temperature header. Flow is con- 
trolled by redox potential measurement from a platinum- 
silver electrode pair. 

The reactor installed was of the “draft tube” design first 
described by Pennsalt engineers in 1955, (7) embodying the 
circulation of hypochlorite into the incoming streams of 
chlorine and alkali as practiced in the original installation, 
but this time by natural internal means rather than by a 
pump. It is 10 in. in diameter by 10 ft. high, made entirely 
of unplasticized polyviny! chloride. The centrifugal clarifier 
chosen was a 6-in. Model F. R. DorrClone. This is of cast 
iron, rubber lined construction. Trials have established 
that the use of a 2-in. vortex finder and °/s-in. apex nozzle with 
a pressure drop of 30 lb. across the DorrClone will give best 
operation of this particular system. 


OPERATIONS 


That soundness of the original design is borne out by the 
fact that since startup, the system has operated without major 
change or repair supplying the total bleach lhquor require- 
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ments of the mill for over 3 years. Originally, the Redox 
electrodes were inserted in the reactor. Scale deposits on the 
sensing surfaces made it desirable to remove them to an ex- 
ternal sampling cup where they are readily accessible for 
inspection and cleaning without shutdown. Reverse polarity 
cleaning of these electrodes did not prove satisfactory so 
they are now cleaned about once a day by an acid dip. 

This raises the general question of scale problems. There 
is a slow scale buildup in the pipeline between the reactor 
and storage. It is cleaned about every 3 months. Although 
no scale buildup within the reactor has ever been apparent, 
it is given a precautionary acid rinse when cleaning the pipe- 
line. The DorrClone does not function well at low rates of 
flow. Because of this and as the mill has ample bleach liquor 
storage, the practice is to operate the system at a more or 
less steady rate, shutting down when the storage becomes 
full and when the reserve reaches a low level. This is not 
bothersome as starting takes only about 5 min. of the bleach 
plant operator’s time and shutdown less. Adjustable pro- 
duction rates could easily have been obtained by recirculating 
a portion of the product to maintain the DorrClone through- 
put in the desirable range. 

The continuing problem is the automatic control of chlorina- 
tion. The control of lime dilution is always automatic. 
If the lime and chlorine flows are manually set to give the 
desired degree of chlorination using the Redox potential as a 
measurement, the unit will operate and draw a practically 
straight line on the Redox chart. However, on automatic 
control when a slight variation occurs (usually caused by a 
drop in water pressure upsetting the lime control for a few 
seconds) the equipment is apt to start cycling and take some 
time to regain equilibrium. Cycling is caused by the control 
point being at the transition point where the potential curve 
changes from a low to a very steep slope. Therefore, degree 
of variation with unit change is much more pronounced above 
the control point than below it. Trials are scheduled to 
change the sampling point to see if a quicker response will 
help. Even though cycling does occur, the bleach liquor 
averages out to the desired test when mixed at the storage- 
tank inlet. Retention time within the system is so short that 
any acid hypochlorite produced under these conditions is 
made alkaline by this mixing before any decomposition 
occurs. 

A part of the system which may be changed in the future 
is the equipment handling the DorrClone rejects. The coarse 
material settles rapidly leaving a usable solution to be re- 
covered. This part works well, but after several hours com- 
paction the settled material is very difficult to disperse and 
made to flow. Consequently, all rejects are wasted at 
present. As the current reject rate is 0.7 g.p.m. for a flow 
of 58 g.p.m. of bleach liquor, the chemical losses from the 
system approximate 1.25%. Losses from the batch system 
were 2.2% for both chlorine and lime. Overall losses during 
periods when an effort was made to keep the grit separation 
system operating were 0.33%. 

Operations have been very consistent and acceptable with 
the normal variation of chlorine concentration being in the 
order of 0.2 g.p.l. when operating in the 40 to 50 g.p.l. avail- 
able chlorine range. Excess CaO is held at the level 0.5 + 
0.1 g.p.l., which is well below the solubility limit. It is quite 
normal for the bleach-plant operator to occasionally change 


Table I. Lime Slurries 


Mill 


Partical size: 
Solids through 200-mesh 
screen, % 99.90 100.00 100.00 99.98 
Final settled volume: 
Slurry volume after 16 hr. 
settling, % 45.0 23.5 LU 282% 


Table Hl. Bleach Liquor Analysis 


Mill ~ 
4 ¢ D 
Available chlorine, g.p.l. Aa OOO) EOD EOE O 
Excess CaO, g.p.1. 0.3 0.5 0.1 0.2 
Solids, g.p.l. 7.57 8.46 6.45 1.58 
Solids analysis: 
CaO as Ca(OH)», % Die PFS eee 0.62 
MeO as Me(OH)», % 10 4 GS Os su 1KO 
CaCOs, SiOz, ete., % Bs Oil AGA aac 
Sereen analysis of solids: 
Retained on 200-mesh screen, 
% 0.0 0.0 0.02 0.0 
Settling rate, % clear volume: 
5 min. 87.8 phos A Ala ke) 
15 min. S87 OS) OES Memo 1S 
30 min. 898) 4a 89a 18654 
60 min. BO. Weir Wier YO 
Final CIS S8a4 9: 90.0 


the strength of the liquor to meet particular demands. The 
upper strength limit is determined by final temperature with 
110°F. being considered an acceptable maximum under mill 
conditions. When it is necessary to exceed this because of 
production demands, an effort is made to avoid prolonged 
storage. As stated earlier, no calcium hypochlorite presently 
being produced using centrifugal clarifiers for removal of 
objectionable solid material is clear or entirely transparent. 
It has been stated (2, 3) that the solids left in the bleach 
liquor, being very fine and flocculent, do not cause difficulties 
in bleaching. 


COMPARISON OF RESULTS 


In order to compare operations, samples were obtained from 
the other three pulp mills in the northwestern states pro- 
ducing calcium hypochlorite by a continuous process. Except 
for size, process flows shects and equipment at these mills 
are almost identical with that shown in Fig. 2 except that 
mill D (Table I) performs extensive cleanup operations on the 
lime slurry and does not attempt clarification of the final 
bleach liquor. Mill A is the Longview Fibre Co. 

Table I indicates that all of the mills are performing satis- 
factory lime-slurry cleaning. There is a large difference in 
settled slurry volume which can only partially be explained 
by difference in concentration. All mills are using fresh 
lime of about equal quality so that the difference is a physical 
characteristic due to source, ete. 

The bleach liquor comparisons are made in Table II. All 
samples show good chlorination control with the excess CaO 
content carried in the range of solubility. The liquid analyses 
were made on agitated rather than settled samples so that 
the effect of solids would be shown. The screen analyses 
indicate acceptable cleaning being performed. 

Analysis of DorrClone rejects, Table III, indicates that 
there is a negligible amount of usable material other than 
the hquid being discharged, as it is known that only calcium 
hydroxide and not magnesium hydroxide or calcium carbonate 


Table III. DorrClone Reject Analysis 


Mill- 
A B C 

Reject rate, % total flow ee) DD 18 
Solids, g.p.1. 120.3 6.45 24.3 
Solids analysis: 

CaO as Ca(OH), % 7.04 3.88 i G2 

MgO as Mg(OH)2,% 2.52 6.26 1, 1053 

CaCOs, SiOz, ete.% 90.4 88.8 86.5 


Screen analysis of solids: 
Retained on 200-mesh screen 


? 


% 0.60 0.08 0.03 
Settling rate, % sludge: 
5 min. 81.3 wre 19.2 
15 min. 44.8 34.9 ISS. 7 
30 min. 29.2 23.6 insal 
60 min. Daf sl 20.5 ibe 
Final 26.1 Tales} Ph il 
150 A 


Table IV. Settling Rates of Bleach Liquor 
Volume of Sludge (Per Cent) After Indicated Settling Time 


—— Continuous systems—— — Batch systems —~ 
A B CG D x4 yb 


VAe 

5 min. 12 a 18 24 78 74 22 
15 min 11 31 13 17 47 36 15 
30 min. 11 25 11 14 36 25 12 
60 min. 10 21 9 11 31 19 10 
16 hr. 9 12 8 10 19 11 6 


= average of 3 high mills. 
b Y = average of 3 middle mills. 
= average of 3 low mills. 

will chlorinate at the normal bleach-liquor pH. In the case 
of the Longview Fibre Co. the amount of available lime in 
these rejects amounts to less than 55 lb. per day at maximum 
production. Separation of the product liquid from the 
solids is simple because of the rapid settling rates. The 
solids, having no value, should be immediately discharged 
from the system so as to reduce abrasion. 

Data, incomplete for inclusion in the tables, were received 
from another kraft mill using reburned or recovered lime in 
a continuous automatic system. In this case the diluted 
lime analysis was equivalent to 84.5% available calcium 
hydroxide on a dry basis. As might be expected the amount 
of sludge was high, but the solid material from the DorrClone 
rejects analyzed only 0.56% available CaO making any at- 
tempt at recovery useless. 

It has been known to the authors for some time that calcium 
hypochlorite made in the Longview Fibre Co. system settled 
very rapidly, presumably because chlorination can safely 
by carried to the point where all calcium hydroxide is in 
solution. This not only reduced the amount of sludge over 
that usually found in a batch bleach-liquor system, but also 
completely eliminates slow settling, finely divided, lime 
particles. In Table IV settling rates for the bleach hquors 
reported previously are compared to bleach liquors made by 
the conventional batch process. To simplify comparison, 
results from the ten batch systems were grouped in classes 
as shown. It is seen that the automatic continuous systems 
produce bleach liquor with superior settling qualities. 

These settling data are presented for two purposes. First, 
for those mills that wish to consider completely automatic 
continuous manufacture of calcium hypochlorite, but do not 
wish to operate with the normal amount of fine flocculent 
material in the bleach liquor, it will give data for the pre- 
liminary design of clarification equipment. It must be 
pointed out, however, that amount of sludge settling rates, 
ete., are also a function of lime source so that this must be 
considered in the final design. Second, those mills with 
batch bleach-liquor systems having difficulty with settling 
capacity may wish to consider the advantages to be gained 
through use of Redox potential control of the end point of 
chlorination. 


SUMMARY 


The present continuous calcium hypochlorite system at the 
Longview Fibre Co. has functioned for over 3 years without 
change or major repair, supplying the entire bleach liquor 
requirements of the mill for this period without interruption. 
Chemical, operating labor, and maintenance costs are less 
than for the previous batch system. Quality of bleach liquor 
has been found to be equal to other mills. Information has 
been developed which can be used for improvement of quality 
and efficiency. 
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Water Treatment at Abitibi Mills 


G. L. STUART 


A short description is givea on the water treatment 
systems of several Abitibi mills. 


Tue Abitibi Power & Paper Co. Ltd. and its wholly 
owned subsidiary companies operate 11 mills in eastern 
Canada and a new millin Michigan. Six mills produce news- 
print, the others produce fine papers, various boards, bleached 
sulfite, and coated papers. During the past 10 years, 15 
new boilers were installed and two boilers rebuilt in the 
Canadian mills under Abitibi’s expansion and moderni- 
zation program. In three of the mills having large electric- 
boiler installations, the new boilers eliminated any depend- 
ence on the availability of surplus hydroelectric power for 
steam generation. 

The new boilers, ranging in capacity from 60,000 to 165,000 
lb. per hr. steam all had very much higher furnace heat libera- 
tion rates than had the old boilers. This brought the matter 
of water treatment and the control of boiler water con- 
stituents very much to the fore as all the mills, with the 
exception of two, had run for many years with only internal 
chemical treatment. The problems, however, were ap- 
preciably mitigated by the steam pressures being in the low 
range of 150 to 345 p.s.i. 

Several types of waters are encountered. Three mills 
enjoy the clear, colorless water of Lake Superior; most must 
contend with bush-type waters usually high in organic color 
and, in one case, high in turbidity and silica concentration. 
Another uses water from a busy canal, while the small coat- 
ing mill must put up with hard well water. With the ex- 
ception of the latter two, the waters are soft to moderately 
soft with the hardness ranging from 15 to 60 p.p.m. 

Pollution by municipal sewerage or industrial waste is, 
fortunately, no problem in the northern mills as the rivers 
drain largely undeveloped areas. In the three mills located 
in industrial areas and using Lake Superior water, suspended 
matter can be troublesome at times, especially during storms. 

As far as process water is concerned, the removal of gross 
suspended matter by screening is all that is necessary except 
in the fine paper mill served by the canal. During spring 
runoffs and those previously mentioned storms, several of the 
screening systems are seriously taxed by the increased amounts 
of organic matter and, in one case, the presence of considerable 
fine sand. Let us look at the water, the operating conditions 
and the treatment facilities where treatment other than 
sodium zeolite softening has had to be provided. 


MANITOBA PAPER CO. LTD., PINE FALLS, MANITOBA 


Located about 80 miles N.E. of Winnipeg, the source of 
water for this 475 ton newsprint mill is the Winnipeg River. 
River flows range from 18,000 to 32,000 cu. ft. per sec. The 
watershed is very largely bush country. The water has 
moderate color and is relatively soft, the hardness averaging 
45 p.p.m. Turbidity runs from 7 to 12, and silica from 
1 to 2 p.p.m. 

Process water is taken directly from the mill pond. Two 
Andale strainers and a Kinney self-cleaning strainer serve 
to remove gross suspended solids. No further treatment is 
required. 

Potable water for the town is taken through an intake 
located well upstream from the mill pond. Conventional 
filtration, employing alum coagulation, settling and gravity 
sand filters, gives an excellent water, low in color and tur- 
bidity. Alum dosage runs from 15 to 25 p.p.m. 

Makeup for the fuel and electric boilers operating at 200 
p.s.l. is treated by hydrogen zeolites, degasified and neutral- 
ized by caustic. Because of the low sulfates and chlorides in 
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the raw water and the liberally sized decarbonator, the system 
removes most of the dissolved solids. The plant was placed 
in service late in 1958 along with a 165,000 Ib. per hr. steam 
boiler. Sodium zeolite softening would have met the re- 
quirements of this boiler but it was the opinion that the high 
solubility of the sodium salts would have upset electric boiler 
operation. These boilers can carry up to 75% of the demand. 
A separate intake upstream of the mill was provided as the 
mill intake occasionally showed traces of oily wastes and ap- 
preciable organics from the nearby wood pond. The ex- 
changer units are equipped with rotary washers to remove im- 
purities retained by the beds. The exchanger is carbonaceous 
zeolite. The steam demand averages 165,000 Ib. per hr.; 
makeup 40%. 


PROVINCIAL PAPER LTD., PORT ARTHUR, ONTARIO 


The source of water for this fine paper and bleached sulfite 
mill is Thunder Bay on Lake Superior. The water is very 
low in color and turbidity, has an average hardness of 45 
p.p.m. and contains little or no silica, sulfates, and chlorides. 
Suspended matter varies considerably. 

Process water is taken through a 2200 ft. offshore intake. 
Suspended matter is satisfactorily removed by North self- 
cleaning rotary filters. Other than chlorination the water 
receives no further treatment. 

Makeup for the fuel and electric boilers operating at 150 
p.s... is taken off the process system and conditioned by a 
hydrogen zeolite + degasifier + caustic neutralization plant 
similar to the Pine Falls installation. The system was in- 
stalled early in 1953, primarily to reduce carryover in the boiler 
steam, boiler sludges, and corrosion of condensate piping. 
As the electric boilers can carry upwards of 80% of the mill 
demand and as there was insufficient condensate returns to 
meet this load, makeup low in dissolved solids was required. 
This was easily achieved treating Lake Superior water with 
hydrogen zeolites. 

The steam demand averages 115,000 lb. per hr. steam; 
makeup about 50%. Treatment chemical cost is around 
2.8 per M U.S. gal. The styrene resin shows no falling off 
in exchange capacity after nearly 7 years service, and only 
20 cu. ft. has been added to make up for losses. Mid-cycle 
backwashing is practised to free the beds and remove the im- 
purities collected. Finely divided matter and fibrous slimes 
of little concern to the paper mill, are retained by the ex- 
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changer beds. Subsurface washers are now being installed 
to speed up removal of this matter. 


THUNDER BAY DIVISION, PORT ARTHUR, ONTARIO 


Being less than a mile from the Provincial mill, the source 
of water for this 430-ton newsprint mill is also Thunder Bay. 

Process water is taken from the shore end of the boat slip. 
A traveling trash screen, stationary vertical screens and North 
self-cleaning rotary filters remove the suspended _ solids. 
Except for the addition of chemicals to control slime, no 
further treatment is done. 

Makeup for the boilers operating at 345 p.s.i. is screened 
and chlorinated water from the city pumping station served 
by a 2400 ft. off-shore intake. The water is softened and de- 
alkalized by a sodium zeolite-chloride anion system. This 
system does not remove any of the dissolved solids, simply 
converting everything except iron and silica to sodium chloride. 
The plant was installed late in 1953 to replace two overloaded, 
upflow, greensand zeolites and to reduce condensate system 
corrosion and the return of iron and copper to the boilers. 
These appeared to be the main reasons for the epidemics of 
bulged furnace tubes in a new stoker-fired boiler extending 
over a two-year period. 

The low capital investment, small space requirements, the 
freedom from acid handling, and the elimination of pumping 
and instrumentation led to the choice of this system. The 
small, rarely operated, 5000-kw. electric boiler had no bear- 
ing on the problem as it could easily be fed with condensate 
or raw water. City water is used because of the strong pos- 
sibility that oil, organics from bark, and drainage from the 
coal piles could contaminate process water. Rotary washers 
are installed in the sodium zeolite units. 

Steam demand averages 150,000 Ib. per hr.; makeup 25%. 
Treatment chemical cost is around 5.8 per M USS. gal. 
The anion units show no falloff in exchange capacity after 
6 years’ service. Actually, the volume capacity is slightly 
up. Thus, no longer is concern felt about the possibility of 
organic fouling of the resin. Six cubic feet of anion resin have 
been added in the 6 years to makeup for losses. 


PROVINCIAL PAPER LTD., THOROLD, ONTARIO 


The source of water for this 160-ton fine paper mill is the 
Welland Canal. Turbidity varies from 20 to 100 p.p.m. 
Dredging can muddy the water. 

Process water is clarified by alum coagulation, settling, and 
filtration. The filtration plant was supplied by Hardinge. 
Sludges are removed continuously and the filters are auto- 
matically backwashed. The two filters contain a compart- 
mented filter bed with an 11-in. deep sand bed supported on 
porous media. 

The turbidity of the filtered water runs 2 to 3 p.p.m.; the 
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Fig. 2 Hydrogen zeolite + degasifier + caustic + neutral- 
ization 
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Fig. 3 Sodium zeolite + chloride anion exchanger 


alum dosage average 10 p.p.m. Chlorine is also added for 
control of bacterial and slime growth. 

The plant was started up early in 1954. Maintenance on 
the sludge-removal mechanisms and the backwash carriages 
has been very small. The filter beds are sterilized about every 
two years. 

Makeup for the boilers operating at 250 p.s.. is taken off 
the process system. The water is fairly hard, averaging 
around 135 p.p.m. M. alkalinity is around 90 p.p.m. The 
water is softened and partially de-alkalized by hydrogen and 
sodium zeolites operating in parallel followed by a degasifier. 

The steam demand averages around 75,000 lb. per hr. 
makeup is low at 15 to 20%; as all pulp is purchased. 


IROQUOIS FALLS DIVISION, IROQUOIS FALLS, 
ONTARIO 


The source of water for this 850-ton newsprint mill located 
in northern Ontario is the Abitibi River. The water is highly 
colored, and the total silica is also high, varying from 9 to 
48 p.p.m. Hardness averages 58 p.p.m. ‘‘Difficult’’ is the 
term applied to this water. 

Process water is taken from the hydroelectric plant forebay. 
Side-hill screens covered by fourdrinier wire serve to remove 
trash and gross suspended matter. Other than chlorination, 
the water received no further treatment. 

Potable water is treated in a conventional plant using alum 
coagulation, settling, and gravity sand filters. The filtered 
water quality is poor, particularly during cold weather. 
Color, residual alum, and colloidal silica are present. Ap- 
parently owing to the presence of organics, only a small, 
light floc is formed, which taxes the inadequate facilities of 
the plant. The alum dosage runs between 100 and 125 p.p.m. 

Makeup for the boilers operating at 225 p.s.i. is filtered by 
Davis pressure leaf filters precoated with a mixture of diato- 
maceous earth and asbestos and employing a small body feed 
of diatomite. The filters were installed in 1950 as an emer- 
gency measure following a trial of pressure filters employing 
a line mixer and a roughing filter. The Davis units remove 
70% of the turbidity and reduce the color by 35%. Fuel 
boiler makeup is sodium zeolite softened. The electric 
boilers are fed condensate. The dual preboiler system was in- 
stalled many years ago owing to the heavy bleed required 
by the electrics when the feedwater contained even small 
amounts of raw water. 

Steam demand averages 265,000 lb. per hr. The makeup 
averages 22%. With the electric boilers in service, the per- 
centage of makeup in the fuel boiler feedwater will go as high 
as 50%. 

Before the paper machine engines were replaced, and for a 
considerable time afterwards, the condensate was heavily 
contaminated with oil. Davis pressure leaf filters precoated 
with diatomaceous earth consistently reduced the oil content 
to less than 1 p.p.m. The filters presently serve to trap the 
corrosion products resulting from carbon dioxide attack on the 
now oil-free surfaces. Corrosion is especially rapid in the 
drier drops where the velocity of the steam-condensate mix- 
ture is high. 
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The Davis raw-water filters certainly saved the day; 
but they are not the long-term solution to the filtration prob- 
lem. The occurrence of some five tube bulges over the past 
few years and the study of scale analyses indicate that a 
further reduction of silica and natural organics is desirable. 
The occasional breakthrough of filter media and material 
filtered from the water has resulted in excessively high silica 
concentrations. The cost of diatomite and asbestos is around 
104 per M USS. gal. 

Sheppard T. Powell and Associates were retained 3 years 
ago to find an answer to the clarification problem. After 
running numerous jar tests employing various coagulants and 
coagulant aids, Dr. Goodson set up a pilot plant to try the 
most promising combinations. The plant consisted of a 
small reactor, pressure filter, and sodium zeolite softener with 
the essential automatic controls. Trials were conducted on 
hot process softening and after modifications to the reactor, 
on cold water clarification. 

Upflow solids contact clarification employing alum and 
activated silica gave much the best results. It was possible 
to reduce the turbidity to 2 p.p.m. and color to 10 units with 
a rise rate in the reactor of 0.6 U. 8. gal. per min. per sq. 
ft. The average chemical dosage was 75 p.p.m. alum and 8 
p.p.m. activated silica. The trials were run with an influent 
temperature of 35°F. The total silica was reduced to 5 p-p.m. 
This should permit carrying favorable boiler silica concen- 
trations with only a moderate blowdown. 

Another advantage that cold water clarification possesses 
is the reduction of alkalinity from 45 to 12 p-p.m. Softening 
by the existing sodium zeolites would be all the treatment 
necessary, and only a small feed of a volatile amine would be 
required to minimize condensate system corrosion. 

The case of the difficult water appears to be closed. The 
question now is: Should the boiler makeup and potable water 
treating plants be combined? In the meantime, the Davis 
filters are keeping the boilers on the line. 


STE. ANNE PAPER CO. LTD., BEAUPRE, QUEBEC 


The source of water for this 430-ton newsprint mill is the 
Ste. Anne River. It is a soft water having an average hard- 
ness of 15 p.p.m. This is the other extreme of what? 

Process water is filtered by self-cleaning rotary filters 
covered with nylon cloth. Very fine sand is troublesome 
during the spring runoff for a few days. 

Makeup for the fuel and electric boilers operating at 225 
p.s.i. is untreated. The feeding of a phosphate—organic 
treatment to the feedwater main has served to keep the fuel 
boilers in excellent internal condition. 


GENERAL 


In the other five mills located in Ontario, there is little 
of interest to report except in the Smooth Rock Falls division. 
Here, 16 horizontal pressure filters have long been employed 
to remove suspended solids from the highly colored but nor- 
mally low turbidity Mattagami River water. Sodium zeolite 
softening or a 100% internal chemical treatment has so far 
sufficed to keep the boilers and the preboiler systems in good 
condition in these mills. 

In the Abitibi Corporation mill located at Alpena, Mich., 
a hot lime-hot zeolite system is employed to condition makeup 
for the 850-p.s.i. boilers. About 18 months ago, the source 
of makeup was changed from the intermittently polluted and 
variable Thunder River to the city system taking water from 
Thunder Bay on Lake Huron. Reactor performance was 
much improved and there have been no further reports of 
troubles. Rapidly cycling makeup flows will soon be reduced 
by the installation of an accumulator to smooth-out the press 
and digester on-off steam loads. 

Recrivep May 10, 1960. Presented at the 45th Annual Meeting of the Tech- 
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The FRAG Tester—A Design Tool for 
the Sack Maker? 


SANGHO BACK 


Both the FRAG and progressive drop test inflict the same 
type damage on the multiwall sack through similar stress 
patterns and the correlation between the two tests was ex- 
cellent in their cubic functions for different papers used in 
the same sack construction. No direct correlation exists 
between the two tests on different sack constructions. 
However, the relationships were of the same form; differ- 
ing only by a functional constant which changes with 
changes in construction features. The drop test was in- 
fluenced by changes in number of plies and basis weight 
in the same way as the FRAG results. However, the 
FRAG was found to be more useful for it can compare the 
resistance to impact stresses for different qualities, num- 
bers, and weight of plies in a more reliable, simpler, and 
less costly fashion than does the drop test. 


A LARGE amount of work has been done to develop a 
reasonable test method for both parent papers and multiwall 
sacks which will predict end-use performance. However, 
definite criteria have not been available for judging whether 
a given sack paper or sack is suitable for practical use. 

The mechanical stresses a sack must resist in use begin as 
it is being filled, and the fact that these stresses occur under- 
widely varying conditions makes their duplication in the 
laboratory difficult. The classical test methods, such as 
tensile, tear, fold, and burst, tell little about the suitability 
of a paper for sack making, and, judging by the specifications 
now in use for sack papers, a great deal of unsuitable paper is 
being accepted while perfectly adequate paper is probably 
being rejected. This seems apparent, since the classical 
tests employ static forces to the paper while, in practice, 
dynamically acting forces are primarily responsible for most 
sack failures attributable to unsuitable paper. 

A wide variety of impact tests is used in the laboratory to 
test the suitability of sacks. Those commonly used are drop 
test, tumbling drums, shoulder throws, and inclined planes. 
All such tests have advantages and disadvantages in use. 
As a group these tests have certain controllable elements 
such as impact forces, sack position, and conditions of tem- 
perature and humidity. However, they have a large in- 
herent variation since the whole package is being tested. 
Variations have been encountered ranging from 12 to over 
50% of the mean value, so a large number of tests are usually 
necessary to obtain a reasonably accurate picture of the 
sack’s suitability. The greatest problem, however, is the 
lack of uniformity in testing equipment. 

Data from a large number of routine control tests and spe- 
cial experiments give a good basis for comparing the tests in 
terms of usefulness (1, 2, 3). Comparing the reproduci- 
bility of these tests, the drop test appears best. The drop 
test of multiwall sacks gives good correlation with field 
performance (4, 5, 6). The drop test can, therefore, be used 
by the sack maker to determine the suitability of his product 
with reasonable accuracy, but so far the papermaker has no 
way of judging his paper’s potential suitability for use until 
someone complains. 


FRAG TESTER 


A relatively new dynamic instrument called FRAG has 
been made available to the papermaker recently. The FRAG 
tester is an instrument designed to determine the practical 
resistance of paper to dynamic stress. The instrument is 
claimed to duplicate the stresses to which a sack paper is 
subjected in practice, and it can be used to test several 
plies at once (7). If this is true, the result could give the 
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Fig. 1. FRAG estes showing the paper holding. device 


sack maker information about his sacks which previously 
could be gained only through extensive drop testing or field 
trials. The purpose of the investigation described in this 
paper was to determine the usefulness of the FRAG tester 
for judging the potential suitability of paper and for sack 
design. 

The FRAG instrument used in this evaluation is shown in 
Fig. 1. It was purchased from a German manufacturer for 
$971. The conical cup shown in the center of the picture is 
placed on top of a 2'/.-in. square paper specimen, then is 
filled with the desired weight of 1 mm. shot. A set screw 
forces the can tightly against the paper. The can and the 
straps attached to the rack gear are lifted by a pinion and 
dropped continuously until a break occurs in the specimen. 
The instrument is designed so the amount of shot may be 
varied to a maximum of 250 g. using either the 14 or 21 cm. 
dropping height. In this way, a drop energy level can be 
selected for any material to give a drop number in the 5- to 
50-drop range. 

Some problems were encountered in using the tester which 
necessitated some changes in the instrument. These con- 
sisted of providing double clamping on the sample-holding 
edges instead of the single screw clamp in the middle of the 
can, providing a constant and known clamping pressure 
with a torque wrench, and devising a template to properly 
align the directions of the paper specimen. 

The test is reported in terms of the absolute bursting 
energy which is calculated from the drop number by equation 


(1) 


Absolute bursting energy = ~/B X, (1) 
where: 
B = drop number 
X; = stress level (weight of shot X height of drop) 


The absolute bursting energy is defined as the force consid- 
ered necessary to break the specimen at the first drop, and 
is an indication of its resistance to dynamic stress. This is 
what the instrument should tell about a given sack paper, 
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and the experimental work was designed to see if the results 
had practical application for the paper and sack maker. To 
do this, the FRAG was compared with the progressive type 
drop test by assuming that both tests inflict the same type 
stress damage on the sack paper or sack and that the test 
results will differ by some proportionate factor. With this 
assumption, it was possible to deduce the type of relationship 
by considering the stress conditions imposed on the test 
specimen by the two methods. The drop test would be 
directly proportional to the FRAG in their cubic relationship 
as shown in equation (2) 


S3 = K'(£)3 + C’ (2) 
where: 
S = safe-inches of drop 
ene iebie ea 
Ls 
yee ! (2a <% d) 
G igi a pao 


The derivation of the above relationship is shown in the 
Appendix. 


EXPERIMENTAL WORK 


Experimental work was designed to include drop testing 
of paper of several qualities which had been converted into 
two different sack constructions and sizes. Sacks were 
8 by 3 by 31 SV of 3/40 and 4/40 construction, and 18'/2 by 
233/,—3'/, PV stepped-end cement sacks of 4/50 construc- 
tion. To see what effect differences in the CD stretch be- 
tween plies in the same sack might have, two sets of sacks 
were made combining two high stretch edge papers as inner 
plies with two low stretch center papers as outer plies. A 
total of about 350 sacks was tested in an elevator type pro- 
gressive drop tester, using about 25 bags per set so that the 
differences between sets would be significant at a probability 
level of being right 95 out of 100 times. Sacks were rotated 
from face to back at each of the successively higher drops. 
The filling material was sand and 64 and 92 lb. were used for 
the respective size sacks. 

The results of the drop tests, their mean values (4), and 
the derived relative dispersion (% RD) of the individual 
measurements about the mean values are given in Tables I 
and II. About 100 of these drop tests were discarded due 
to testing errors, converting defects, or packer damage so 
that any difference between sets was primarily due to differ- 
ences in paper quality. 

Parent papers were tested on the FRAG in the cross- 
machine direction only since a closer relationship seemed to 
exist with respect to the drop test than when using with- 
machine results. With-machine direction properties of 
normal kraft papers are similar at a given weight paper, so 
their effects could be grouped into a constant. The FRAG 
specimens tested for correlation with the drop test were 
taken from the face of the unstrained sack and ten individual 


Table I. FRAG and Drop Test for 3/40 and 4/40 SV Sacks* 
Made from Experimental Kraft Papers 


Sack 
construction FRAG B.E.,> Drop test, No. of bags 
and type paper in.-lb. safe-inches tested 
3/40 Kraft (A), X 4°32 114.7 25 
% RD © 3 7.9 58.5 
3/40 Kraft (B),—¥ 6.26 242.3 25 
% RD E 15.2 48.7 
3/40 Kraft (C), X sik 418.6 25 
> R . 9.8 58.1 
4/40 Kraft (B), ¥ 10.18 562.0 24 
% RD : 18.3 33.4 
4/40 Kraft (C), X 11.63 613.4 25 
% RD 15.6 49.1 


« Sack size was 8 X 3 X 31; load was 64 lb. sand. 
» FRAG cross-machine absolute burst energy. 


' % RD is the dispersion of the individual measurements about the mean 
values. 
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Table II. FRAG and Drop Test for 4/50 Stepped-End 
Cement Sacks’ 


FRAG Drop test at failure, 


Construction Av. CD B.E.> safe-in. — 
& type paper stretch, % in.-lb. Plies 4-3 All plies 
4/50 Low Stretch 
Center Paper 
(A), X 223 13.29 192.4 192.4 
% RD fo 17.8 37.4 37.4 


4/50 Low Stretch 
Hdge Paper (B), 


3.4 18.01 357.6 SH l8) 
% RD ~ 17.9 18.5 18.5 
4/50 Hi-Stretch 
Center Paper 
(C)) 2X 4.1 20.96 418.5 418.5 
RD ne 19.5 19.8 19.8 
4/50 Hi-Stretch 
Edge Paper (D), 
xX By 15) 27 265 472.8 472.8 
% RD ae WZ i) 19.4 19.4 
2/50 (D) Edge «& 
2/50 (A) Center 
xX <s 13.10 doe 252.0 
% RD as lows 36.4 18.9 
2/50 (D) Edge & 
2/50 (C) Center 
xX ne Lor37 324.5 405.4 
% RD ie 33.1 174 ley 


@ Sack size was 18!/2 X 233/s—31/4; load was 92 lb. sand. 

6 FRAG cross-machine absolute burst energy. 

i % RD is the dispersion of the individual measurements about the mean 
values. 
tests were made in each set. Special experimental papers 
were made by adding internal bonding materials of three 
different kinds of six different levels to provide a variety of 
paper qualities for the study of ply effect. 


DROP TEST VERSUS FRAG 


The results of the drop tests and FRAG tests are plotted in 
Figs. 2 and 3. Figure 2 shows the correlation of the 3/40 
and 4/40 SV sack drop test to the parent papers’ burst 
energy, and Fig. 3 shows the correlation of the 4/50 PV 
cement sacks drop test to the parent papers’ burst energy. 
The correlations are shown in their cubic functions. There 
is apparently a good correlation within each individual series, 
but the values of different series of the different sack con- 
structions are not comparable upon first inspection. A 
statistical check of the relationships between the measured 
values of each individual series gave correlation coefficients 
of +0.99 for the experimental paper group and +0.94 for 
the commercial paper group. The test of significance for 
such correlations was reached at 99%+ for both groups 
when examined by their F ratios. Therefore, within the 
range of the experimental work, the validity of the derived 
equation (2) may now be considered as confirmed. The 
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Fig. 3. Cubic relation of FRAG and drop test of 4/50 PV 
stepped-end cement sacks made from commercial papers 


constants were determined empirically. The slope K’ was 
determined as 0.162 for the experimental paper group (1) 
and was 0.0508 for the commercial paper group (II). The 
intercepts C’ were —11.735 for the group (1) and 7.685 for 
the group (II). In the K’ constant, the a term (which is 
the limit of elasticity) is small and negligible when compared 
to xs, so K’ would be predominantly influenced by zs. But 
since xs represents the magnitude of stresses inflicted in the 
sack paper, it would be mainly governed by the construction 
features such as the geometry of the sack and the filling 
material. Therefore, K’ is related to the construction 
features. 

The terms in the C’ constant are K’ and d (the progression 
of height and the magnitude of stress). The progression of 
height is equivalent to 6 and the magnitude would be com- 
parable to the value of the elastic limit a, so the term (2a — 
d)/2d would approach zero. Therefore, the constant C’ 
would be insignificant although it could be somewhat influ- 
enced by the material tested and the construction features of 
the sack. This is demonstrated in Figs. 2 and 3 where the 
intercepts do not deviate too much from the origin. In the 
case of the experimental paper group (I), the C’ intercept is 
negative, which could mean that the progression of height 
was greater than the limit of elasticity. 


Effect of Ply Qualities 


Looking at Fig. 3, one readily sees an inconsistency oc- 
curring in the way the sets made from both edge and center 
paper are ranked by the two test methods. In the sacks 
containing two qualities of paper, the weaker outer plies 
failed two to three drops before the stronger inner plies. They 
gave sack performance levels less than the average potential 
of the paper being used. In the FRAG test, this effect was 


240k | | Table III. Ply Interaction Factor—Effect of Type Treat- 
ment and Treatment Level of Paper 
[ 4/40(C) 
| Type — Treatment leve|_——_——____—_\ Level 

a 200 treatment 1 2 8 4 5 6 av. 
‘s one 1 (A) 1.505 1.459 1.503 1.459 1.472 1.487 1.481 
as a (B) LOLS SOAs oS2mlaboledestD ale G22eeelees iy 
2! (C) 1.500 1.478 1.548 1.448 1.495 1.433 1.484 
< L 4 Type av 1.541 1.511 1.528 1.486 1.503 1.514 1.514 
° 120 4 Analysis of variance = 
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Fig. 2. Cubic relation of FRAG and drop test of 3/40 and 
4/40 SV sacks made from experimental papers 


Tappi November 1960 Vol. 43, No. 11 


Duncan’s Multiple Range Test Between Levels for 
5% Significance 
Standard error of a varietal mean.................. 0.01612 
Varietal means ranked in order 


No. 4 No. 5 No. 2 No. 6 No. 3 No. 1 
1.486 1.503 olla! 1.514 1.528 1.541 
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Fig. 4. Relationship between number of plies and FRAG 
B.E. for experimental papers 
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FRAG B.E., inch-pounds 


more pronounced with the failure occurring at a level less 
than the weaker paper. This difference between the drop 
test and the FRAG in ranking two plies of different paper 
quality may be due to the change in the stress distribution 
or in the construction features. Inspection of these sacks 
showed the outer plies were tighter than the inner plies of 
high stretch papers which were loose and sort of washboardy. 
In the other sacks, and in the FRAG test specimens, this 
‘nesting’ effect was not found. Therefore, a construction 
feature could have been changed, and we might expect this 
to contribute to the noted discrepancy. Similarly the func- 
tional constant K’ in Fig. 3 could have changed on all sets 
of sacks tested possibly due to the changes in “nesting”’ effect 
brought about by the increased CD stretch in the paper so 
the probable regression is curvilinear. This may explain 
why the linear relation was not as good as the experimental 
paper group. 


Ply Interactions 


The results described so far have demonstrated how the 
FRAG and progressive drop tests inflict similar stress dam- 
age on the test specimen, and that they are both influenced 
similarly by changes in paper properties. Therefore, it 
seems likely the drop test would be influenced by changes in 
number of plies and basis weight in the same way as the FRAG 
results. If true, some clues as to how these construction 
features affect drop test performance may be obtained from 
the FRAG test. 

It was found that the FRAG bursting energy is increased 
at an accelerated rate as the number of plies used is increased. 
This is shown in Fig. 4 on logarithmic coordinates. The 
relationship between FRAG bursting energy and number of 
plies can be represented by a power equation of the general 
form: 
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where: 
Ww bursting energy 
N number of plies 


a 
b 


toi i il 


proportionality constant describing paper quality 
power function defining the ply interaction factor 


It was also found that the ply interaction factor was essen- 
tially the same for 1, 2, 3, 4-ply construction of 40-lb. kraft 
treated with three different types of internal bonding material 
at six different levels. Table III gives such ply interaction 
data. The ply interaction factor averaged 1.514 with a 
standard deviation of 0.0161 or a relative dispersion for any 
individual test of less than 2% about the mean. The analysis 
of variance indicated that, at 95% confidence limit, the ply 
interaction factor was not changed by the different types of 
treatment though it changed with the level of treatment. 
Further comparison of the data between the levels, using 
Duncan’s multiple range test (9), showed that only the nos. 4 
and 1 were significantly different. The difference must have 
been caused by some factor other than the level of treatment. 
Therefore, it seemed justifiable to conclude that the ply 
interaction was not affected by the type of treatment of fibers 
nor by the magnitude of the treatment. The change in 
bursting energy due to a change in the number of plies may 
then be determined from the product of the single ply burst 
energy and the 1.514 power of the number of plies desired. 

Now, if our previous findings are correct, this function 
should also describe the effect that changing the number of 
plies will have on the drop test. Data verifying this possi- 
bility may be obtained if we convert 3/40 and 4/40 sack test 
data to what they would be at a single ply applying the same 
ply interaction formula for both the drop test and the FRAG. 
Assuming that relations from a change in the number of 
plies can also be expressed for the drop test by the same 
equation: 


S = AN1514 (4) 
where: 
S = safe-inches of drop 
N = number of plies 
A = proportionality constant describing single ply quality 


If we now plot the cubes of these converted single ply quali- 
ties, the same correlation should be obtained as that of the 
unconverted experimental data. It is shown in Fig. 5. 
The correlation was as good as the experimental data. The 
correlation coefficient was +0.951, and such correlation was 
95% significant when measured by F ratio. The slope of 
the curve (the construction feature constant) was 0.187 as 
against 0.162 for the experimental data. The difference 
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Fig. 5. Converted single ply cubic relation of FRAG and 
drop test of 3/40 and 4/40 SV sacks made from experi- 
mental curve 
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FRAG B.E., inch-pounds 
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Fig. 6. The influence of total basis weight on FRAG 
burst energy 


is only about 15% which could have been due to the use of 
the average ply interaction factor. Only a large number of 
such comparisons can verify statistically if there is any real 
difference between the two interaction slopes. However, 
since the discrepancy is within the magnitude of the rela- 
tive dispersion found for both FRAG and drop tests, it can 
be assumed that interactions are similar. Therefore, one 
could reasonably assume that the ply interaction factor 
found from the FRAG test is essentially the same as in the 
drop test. 

The ply interaction formula then becomes useful for pre- 
dicting if a ply could be removed from a sack for a given 
strength improvement in the paper and still maintain the 
normal performance. The following rearranged ply inter- 
action formula can be used: 


A N1i-514 
A= (N “= 1)1514 (5) 
where 
A; burst energy; one ply 


A», = burst energy; one ply new paper 
= number of plies in control construction 


For example, if one wants to remove one ply from a four-ply 
construction, while maintaining the same performance, an 
improvement of at least 1.54 times the original paper’s burst 
energy would be required. 

Another use for the interaction formula is to see if a reduc- 
tion in the sack’s total weight of paper can be achieved. 
Here, the problem is to find a means for translating burst 
energy to an expression for a reduction in weight for a given 
improvement in paper strength. The relationship between 
burst energy and total weight, which includes the ply effect, 
is of the same form as used for measuring the ply interaction 
as shown by Fig. 6. It can be represented by the ply inter- 
action formula, substituting total weight for the number of 
plies: 


a A(WN)?}-514 (6) 
where 
Y = burst energy ; 
A = constant, describing paper quality 
W = basis weight 
N = number of plies used 


Then the equation can be expressed in terms of the reduction 
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in weight permitted by a given improvement in paper quality 
as follows: 
A —1.514 
ven h-AY"]  « 


permissible total weight reduction 

weight of control construction 

constant, describing control paper quality 
constant, describing improved paper quality 


Heol ol 


For example, a permissible weight reduction for an increase of , 
say 54% increase in burst energy over the original paper, 
would be about 24.8% of the original weight paper. In 
other words, an increase of 54% in the burst energy would be 
equivalent to a reduction of one ply or a reduction in paper 
weight of about 24.8%. 


CONCLUSION 


In practice both the FRAG and progressive drop test may 
be used to compare sacks made from different papers, but they 
may not be used interchangeably for sacks of different con- 
structions. 

The FRAG test may be used to compare different numbers 
and weights of plies to arrive at the most economical sack 
construction in a more reliable, quicker, and less costly 
manner than the drop test. 
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APPENDIX 


Derivation of the Relationship between the Drop Test 
and FRAG 


It has been shown that the progressive drop test is related 
to the cube root of the constant height drop test for cartons 
(8). Using a similar approach, a mathematical formulation 
between the FRAG and the progressive drop test can be made. 
Starting from the function describing the experimental 
Wohler curve: 


Cc 


Fee a gveesi Cle Sa 8 
aera 8) 
where: 
Y = number of stresses for drops from equal height until fail- 
ure occurs 
x = magnitude of the stress (corresponding to the changed 
height of drop) 
a = critical height (limit of elasticity) 
¢ = a constant 


If one sets the number of FRAG drops to failure of the test 
specimen equal to B, then: 


Be (9) 


where: 


Ys = average magnitude of stress 
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The constant ¢ is now defined as: 


c = B(x, — a)? (10) 


The application of this equation to the progressive drop, test 
is made possible by a summation which adds all the indi- 
vidual partial damages. 

The final expression for the number of drops f in the pro- 
eressive drop test for the progression of height and the in- 
crease in the magnitude of stress proceeds in gradual steps-of 
equal size d becomes 


fe ene (11) 

where: 

5 (z, — a)? 

= V9 

K 2.23 FB 

4s 2 Pea 

on 2d 
on fs = K(B + C) (Lla) 


Since the absolute bursting energy (HZ) of the FRAG test was 
defined as the cube root of the drop number: 


p-e[Ee] 


or Sop Ke (Eee OC" (13) 
where: 

S = safe-inches of drop 

K' = a (xs — a)? 


ip Spee pee! 
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The drop test, therefore, is directly proportional to the FRAG 


in their cubic relationship. 


Coating Polymers for Paper Products 


W. L. BOYER 


Film forming polymers are reJated, similar to our own 
living families, and their practical utilization requires 
only an understanding of their relationship to each other. 
Almost all paper coating polymers are in the Thermo- 
plastic ‘“‘clan.’’? Polymers are formed by a linking of one 
(monomer) chemical unit to another to form a ‘‘Vertibre”’ 
chain (polymer). This presentation of the polymer fami- 
lies can become a ‘‘mental index’? to help catalog the 
polymer children of the past, present, and future. 


POLYMERS are a genetic group similar to our own human 
race in many respects. Almost all polymers and resins are 
built with the same ‘“‘vertebra”’ of carbon, hydrogen, oxygen; 
with a few others, such as chlorine, nitrogen, etc. The similar 
chemical ‘“‘anatomies”’ of most polymers could be misleading, 
if we were not already aware of their tremendous differences 
seen in everyday use. The determining factors are the many 
“vertebra” formations; they could be compared to the great 
variety of vertebrate species. Naturally occurring resins are 
usually more complex in their physiology, while new synthetic 
polymers are “joined” in carefully controlled simpler configura- 
tions. 

The children of our polymer family tree can be divided into 
two characteristic types—thermosetting and thermoplastic. 
Thermosetting types form cross-linked lattices, which become 
rigid and immobile, even under the reapplication of heat. 
Thermoplastics are noncross-linked chains which are mobile 


W.L. Boyer, Firestone Plastics Co., Division of the Firestone Tire and Rub- 
ber Co., P.O. Box 690, Pottstown, Pa. 


and fluid under the reapplication of heat. Hach type serves a 

definite purpose, meeting the exacting demands of our present 

day standards of living. ir 
Figure 1 shows how these polymers might appear if we 


Thermoset, crosslinked 


Thermoplastic, non-crosslinked 


Fig. 1. Polymer chains 
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could see them as connected (cross-linked) and nonconnected 
(noncross-linked) chains. 

A brief review of the polymer “family tree,” Table I, will 
help to show their close relationships. This family tree can 
then become an index for the many details which escape 
mental cataloging simply because they so often seem to lack 
an apparent connection. 


Table I. Polymer Family Tree 
Thermosets Thermoplastics 
Drying oils Casein, protein, ete. 

Varnishes Cellulosics 

Alkyds Polyethylene 

Phenolics Polyvinyl chloride 

Polyesters Polyvinylidene chloride 

Epoxies Polyacrylates 

Isocyanates Polyvinyl acetate 

Amines Polyamides 
Polystyrene 


POLYMER TYPE 
Thermosetting *‘Kin’’ 


Thermosetting types have not found practical application 
in paper coatings to date; however, formulation and applica- 
tion developments indicate their possibilities for future paper 
coatings. The thermosetting type resins are converted 
through various chemical reactions to a cross-linked condi- 
tion. These cross-links lock the chains into immovable 
positions so that heat will not cause them to be distorted 
(up to their degradation temperature). Drying oils, the 
first generation of this polymer family, are seldom recognized 
as thermosetting since they start from a liquid state, reaching 
a solid, irreversible condition, only after prolonged aging. 
Varnishes were the next generation, hard resins dissolved in 
drying oils to increase the ‘solids’ and thus reduce the 
aging required to convert the fluid to a solid state. 

More than 1000 years passed before the third generation 
appeared: alkyds. The machine age demanded exacting 


Fig. 2 
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Fig. 3 


requirements of application, drying, flexibility, hardness, 
and many more. Natural resins and oils could not survive 
this revolution, and the new “synthetic” generations were 
born. New synthetic resins have been appearing in all 
branches of the polymer family tree. 

In the last 10 years, new polymer species have been appear- 
ing so rapidly that their family connections are not easily 
seen. Many new thermosetting “nephews” such as poly- 
esters, epoxies, isocyanates, etc., are heat convertible, being 
used as coatings as well as physical forms. 


Thermoplastic ‘‘Relatives”’ 


Thermoplastic polymers have been known for many years; 
casein, protein, starch, etc., are part of this family. Pyroxlyn, 
the cellulose nitrate resin, was the basis for our widely used 
lacquers. Today, there are other cellulose “offspring” 
which serve more specific applications, replacing the nitrated 
cellulose to a considerable extent. 

Thermoplastic chains are not connected by cross-links. 
This allows them to move when the temperature is raised. 
The absence of cross-link sections in the chains prevents 
changes in flexibility on aging, an important advantage. 
Chain lengths and branches can be varied to obtain specific 
properties, such as solubility characteristics. This also 
assures polymer films with exacting reproducibility. 


POLYMERIZATION 


A quick look at the way a polymer is formed will help 
show their close relationships. Polymers are formed by a 
chemical process called ‘“polymerization.” A number of 
types of polymerization are used for various polymers. 
Vinyl polymers are formed via “addition polymerization,” 
and this type will serve to illustrate the chain formation 
process. 


Addition Polymerization ; 


Addition polymerization means exactly what the name 
implies—addition of one (monomer) chemical unit to another 
to form a link chain of many (polymer). The monomers, 
figuratively, open arms and link hands to form chains of 
controllable lengths. The simplest monomer is ethylene 
(Fig. 2). 

Atoms combine to form molecules, the basic building blocks 
for all materials, natural or synthetic. The carbon atom 
always has four energy bonds which must hold to four other 
atoms. Hydrogen has only one. These energy bonds 
could be considered as small magnets. All energy bonds 
must be attached, none remain unsatisfied or free, under 
normal conditions. 

A molecule, such as ethylene, with two hydrogen atoms 
less, must have two bonds between the carbons to maintain 
the four-bond linkage always required. Multiple bonds 
between carbons is unique because the bond can be opened 
(like “opening arms”) with catalyzation to allow it to link 
with other molecules, thus forming a polymer. 

Figure 3 is an example of a more complex linkage formed 
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Table II. 


Polymer Genetics 


- " Water ae 
orm Solu- Com- chemica ea 
aes lige patibility Flexibility Cohesion® resistance Applications 
HoMOPOLYMERS 
Polyethylene Resin V. Poor V. Poor Good Good V. Good F tee ae paper lamination, molded 
re articles. 
Polyvinyl chloride Resin & latex Poor V. Good Good V. Good V. Good Plastisols, paper coating (Lx) (Lq),’ paper 
Stig lamination, free films. 
Polyvinylidene chloride Resin & latex Poor Fair Fair V. Good Good Paper coatings (Lx), paper saturation, 
at paper lamination, free films. ; 
Polystyrene Resin & latex V. Good Fair Poor Fair Fair Soa Cons (Lq) (Lx), molded articles, 
oi rigid foams. 

Polyvinyl acetate Latex Fair Fair Poor Poor Fair Paper coatings (La), adhesives, paper 
: saturant, wall paints. : 

Polymethyl Resin & latex V. Good Fair Poor Poor Fair Paper coatings (La) (Lq), wall paints. 
methacrylate 

CoPpOLYMERS 

Styrene, 60-70%; Latex es Woke cy: Good? V. Good V. Good Good? Paper coatings (La), adhesives, paper 
butadiene, 40-30% saturant, wall paints. : 

Styrene, 90%; Resin V. Good Good Good Good Good Paper coatings (Lq), house paints, ce- 
butadiene, 10% . ment paints. , 

Vinyl chloride, 85%; Resin Fair Good V. Good V. Good V. Good Paper coatings (Lq), inks for vinyl prod- 
vinyl acetate, 15% A ucts. . : 

Vinyl chloride, 75%; Resin Good V. Good Good Good V. Good Paper coatings (Lq), metal coatings. 
vinyl acetate, 25% 

Vinyl chloride; Latex & resin Good Fair Fair Good Good Paper coating (Lq) (Lx), paper saturant. 
vinylidene chloride ; ; 

Acrylate acetate Latex: ga alapeeee Fair? Fair Poor Fair? Paper coatings (Lx), adhesives, seal coats, 


and wall paints. 


a Molecular chain lengths will influence properties considerably, but copolymers will have the dominating influence. 


b Lq = Lacquer system; Lx = latex system. 


c Wetting agents (stabilizers) may cause initial incompatibility in latex system even though dried film ingredients are compatible. ‘ 
d Suppliers of latex must incorporate wetting agents (stabilizers) to maintain a stable latex and these may reduce the properties of the final film; thus, coating 


of similar latexes from different suppliers may show property variations. 


in the case of butadiene (and natural rubber); here two 
“linkage sections” are available in the same monomer. ‘The 
4-bond balance for carbon demands that a double bond remain 
in specific sections of the butadiene polymer. 

A earbon-to-carbon ‘‘vertebra’”’ is the most stable, while 
carbon-to-oxygen “vertebra” is more susceptible to chemical 
attack. Silicone substituted for the carbon in some chains 
forms a polymer which is extremely stable to heat. Some 
substitutes for hydrogen attachments to the carbon will 
change the stability considerably, i.e., fluorine will increase 
the stability. 

All simple, straight-chain polymers, such as polyethylene, 
are insoluble. Chains can be controlled (short lengths) to 
improve the solubility, but this affects other properties, 
especially reducing the flexibility. To obtain increased 
solubility without sacrificing the other required properties, 
different type monomers are hooked into the same chain. 
Copolymers are chains with different monomers, while 
chains with the same monomers are called homopolymers. 
Some thermoplastics in commercial use today contain as 
many as four monomers in the chain. Obviously, this variety 
of monomer combinations for polymer chains holds a vast 
potential for ‘tailor made” properties in a resin. 

Graft polymers are a recent development in which one 
polymer is made (usually a colloidal suspension in water) 
and another polymerization of entirely different monomers is 
formed around the first one. This method holds the potential 
of forming polymer chains with flexible centers and hard 
surfaces, etc. Additional polymerization possibilities seem to 
be inexhaustible. 


POLYMER GENETICS 


Table II, showing the most common polymers, will help 
to show their associations as well as their areas of practical 
application. The general characteristics shown are based 
on the polymer alone. Compounding ingredients will 
alter the film properties considerably, sometimes beyond the 
point of recognition of the original polymer. The polymers 
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which have good compatibility for compounding ingredients 
are the most adaptable to a variety of applications, and these 
hold the best possibilities for future developments. 


ADAPTION/APPLICATION 


Development of a practical end use of these polymers will 
depend on the proper selection of the resin and compounding 
materials. Application requirements and finished product 
specifications usually reduce the choice of resins to only a 
few. But compounding ingredients are available in many 
varieties to help adapt the polymers to many requirements. 
Application methods are usually considered first in the 
selection of polymers. 


Application Classifications 


1. Solvent Systems 
(a) Water soluble resins in solution. 
(b) peeicy solutions—drying through solvent evapora- 
ion. 
2. Dispersion Systems 
(a) Latex—colloidal resin dispersion in water. 
(b) Plastisol—viny] chloride resin mechanically dispersed 
in plasticizer. 
3. Curing Systems (Reactive systems which require cross- 
linking to form optimum film properties) 
(a) Nonbaking types—varnishes, alkyds. 
(b) Heat convertible types—phenolics, 
amines, alkyds, etc. 
4. Hot Melt Systems 
Waxes, etc. 
5. Free Film Systems 
(a) Extruded, calendered, cast—free films used without 
further processing. 
(b) Lamination—free films pressed on paper. 


polyesters, 


Paper coating applications are usually considered under the 
solvent systems (1) and dispersion systems (2). The others 
are used in paper application, of course, but are not generally 
considered as ‘‘coating”’ methods. 

Considerable misuse of the words ‘paint?’ and “varnish”’ 
has confused these curing types with lacquer systems. Curing 
systems have not found many practical applications in paper 
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coatings and seem to have limited possibilities at present. 
Future equipment developments, as well as new polymer 
developments, may increase the possibilities for paper coat- 
ings based on curing systems. 


SOLVENT SYSTEMS 


Solvent (lacquer) systems dry by solvent evaporation alone, 
presenting the least problems of application with the greatest 


Table II. Polymer Solubilities 
SOLVENTS 
Ketone Ester Aromatic Aromot Aliph 
POLYMER ic iphatic Chlorinated 
POLYMERS types types blend systems types blends types 
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Solubility key: lon. ‘hil lo. . hi ike eh) lose hi lo. . hi Kee g 


Vinyl chloride copolymers 


New vinyl chlorides 


Acrylic type 


Chlorinated rubber 


Polystyrene types 


good mol. wt mol. wt aromatic mol.wt. aliphatic mol, wt 
=>’ content content 
none VOLATILES 


adaptability for a variety of application conditions. Avail- 
ability of a large variety of solvents increases the probabilities 
of successfully formulating these lacquers, with a minimum 
of developmental work. Definition of terms is necessary 
before we can discuss these “lacquers” properly. 


Solvent—A liquid, usually volatile, capable of dissolving a 
specific resin (even water becomes a solvent when the resin 
is water soluble). 

Diluent—A liquid, usually volatile, which will not dissolve a 
specific resin but can be tolerated in the presence of a solvent. 
In some cases a diluent may even improve the solvency of a 
system. 

Dispersant—Used to wet pigments, resins, etc., to improve 
manufacturing processes. 

Stabilizer (Solution)—Propylene oxide, epichlorohydrin, are 
typical examples having the well-known property of absorb- 
ing and “tieing up” free chlorine. This is essential in all 
lacquers made with resins containing chlorine. 

Coupler—Usually alcohols which help reduce the viscosity of a 
cellulose solution, in a solvent system of ketones and aro- 
matics. They are not solvents or diluents. 

Naphtha—A loosely used word having many meanings. Gen- 
erally means a mixture of petroleum volatiles, predomi- 
nately aliphatics. 

Plasticizer—Nonvolatile solvents, available as monomeric and 
polymeric types. 


Polymer Solubilities 


The polymer solubilities chart (Table III) lists some of the 
polymers which seem to show the best possibilities for paper 


products. Better solubility is indicated by larger shaded 
areas. Insolubility is indicated if no shading appears in the 
area. The solvents (volatiles) are differentiated, in general, 


by the descriptions at the bottom of the columns. <A low 
(lo) molecular weight ketone might be acetone and a high 
(hi) one, cyclohexanone. Solvent blends have low (lo) and 
high (hi) proportions of one indicated. 

This general description can only indicate polymers which 
might be useful, so that development work can proceed from 
that point. 

Low molecular weight solvents show maximum solvation 
characteristics. A single solvent is seldom used in a lacquer 
system. Blends are necessary to balance the requirements of 
solids, viscosities, evaporation rate, flammability limits, 
odor, and especially economics. The polymer which is 
soluble in a large variety of solvents is not necessarily the 
best; a typical example is the highly soluble polystyrene. 
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Such coatings cannot be overprinted without causing consider- 
able softening; and, in addition, plasticizer migration is 
always a threatening problem. These highly soluble resins 
will absorb plasticizing ingredients from other surfaces which 
are softened beyond usefulness by this migration of plasti- 
clzers. 

Polymers finding the most frequent successful applications 
are those with very specific solubilities. A very general rule of 
“like dissolves like,” finds its limited plausibility in the 
“polarity”; polar solvents are usually the best solvents for 
polar resins. Specific application methods require some 
background of the resin/solvent characteristics if the polymer 
coating is to be used without excessive recurrences of prob- 
lems. 

Different polymers can be formulated to meet the same end 
product specifications, but each polymer will require different 
compounding ingredients. Fortunately, formulating ingre- 
dients are available in tremendous variety, assuring successful 
adaptation of a variety of polymers for a specific paper 
product. 


DISPERSION SYSTEMS 
Plastisol 


Plastisols are unique dispersion systems; a polyvinyl 
chloride resin mechanically dispersed in a plasticizer. The 
plasticizer (liquid) acts as the vehicle, until the system is 
raised to a temperature in the range of 350°F., then solvation 
occurs. On cooling, the solution gels, becoming tough and 
rubbery. Formulation of the plasticizers is similar to the 
solvent-diluent relationship for solution resins. A delicate 
balance must be maintained to avoid solvation at room tem- 
perature, but complete solution must occur at the bake 
temperature. Plastisols are effectively 100% solids since 
no volatilization occurs. The unusual viscosity charac- 
teristics of plastisols require special application techniques. 
Plastisol viscosities, as well as high baking temperature 
requirements, have limited applications for paper products, 
but some successful paper coatings are in production. 


Latex (Emulsions) 


Latex (emulsion) is a colloidal suspension of a resinous 
particle in water. The particle will not remain in a stable 
suspension unless it is small enough to be in Brownian move- 


Fig. 4 


ment, and have a protective “envelope” as shown in Fig. 4. 


The protective colloid can be a soap, thickening agent, and 
similar materials. The electrical charge layer is usually 
negative, generally obtained with the addition of a base, 
such as sodium hydroxide, or ammonium hydroxide. 
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Latex has been known for many years as the sap from the 
rubber tree, and lately as a vehicle for water-based paints. 
Coatings based on water-soluble resins are not new to the 
paper industry. Attempts to reduce water solubility after 
drying were never very successful; however, development 
work along this line is always in progress. With the latex 
systems a water insoluble resin is in colloidal suspension, 
and the film formed can be insoluble. The advantages of 
the latex system are: nonflammable, nontoxic, low odor, 
water cleanup, 50% vehicle solids at water-thin viscosities, 
and high polymer systems (solvent insoluble). 

The advantage of water cleanup of equipment and low 
odor was the cause for the latex replacement of oil for interior 
wall paints during the past, brief 10 years. In the next 10 
years, we will find the other advantages more important, as 
the latex system is adapted to industrial applications. Most 
work to date has been done with room temperature coalescent 
latexes, but elevated temperatures can be used with some 
latexes to form films as tough as “vinyl upholstery sheeting.” 

The disadvantages of a latex system cannot be minimized 
if we are to take full advantage of this potentially ideal 
system. To maintain a latex in a stable system water 
soluble materials must be used. Even though they are used 
in small percentages, they can cause complete failure of the 
film. Too often this failure is misinterpreted as the latex 
binder failure. This is the area of research most essential for 
the development of successful latex coatings. Unfortunately, 
slow recognition of the critical influences of these “minor” 
components in the latex has caused failures in some com- 
mercial applications. The future success of latex coatings 
will depend on our effort to identify and solve these problems 
related to the “minor” components. 

Latex systems are the most significant coating develop- 
ments since the discovery of drying oil systems. The success- 
ful utilization of the latex is only limited by the ingenuity and 
persistent work of formulators. We are fortunate to_ be 
present in an age when we will have the opportunity to help 
“rear” this new race. 


FUTURE “GENERATIONS” 


Coating polymers (resins) are available in tremendous 
variety today; but tomorrow there will be many more. 
Those who do not attempt to determine the place of each 
new polymer in the family tree, may find the future becoming 
very confusing. These new polymers hold tremendous 
potentials, since their properties can be made-to-order for the 
specific tasks. 

Economics are always a factor in the practical utilization 
of materials, and one of the limiting factors for some of these 
new polymers. But the cost of these polymer films should be 
reduced considerably, if more than one-half of their film 
thickness is replaced by paper. In many instances a paper 
substrate adds unique properties which would not have been 
available with the polymer film alone. Impregnation and 
saturation applications of these new polymers have un- 
explored future possibilities as well. 

Paper developments and the resulting paper consumption 
in the past 20 years have been phenomenal and, to a large 
extent, without the help of the new polymers. With the 
marriage of paper and coating polymers, the next 10 years 
will be more than a honeymoon; it will become a whole new 
family tree of paper/polymer “generations.” They will be so 
different from either the paper or polymer “children”? we 
know today that bibliographies and geneties reviews will have 
to be regular and frequent events if we are to keep in touch 
with all the “relatives.” Through the science of adaptation 
and application, these new generations will bring us new 
standards of living and, undoubtedly. new ways of life. 
RECEIVED June 6, 1960. Presented at the 11th Coating Conference of the 
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Dispersion of Asphalt Materials in Paper 
Stocks 


L. C. VAN GUELPEN 


This paper covers, in general, the problems encountered 
by a paper or board mill whose principal furnish is waste 
paper. Since a great percentage of this waste paper 
contains asphalt, in some form, this study deals with 
the difficulties arising from its presence. Unsuccessful 
methods of eliminating the asphalt are touched on 
briefly, and how the present method of diffusion was 
devised. A description of how diffusion is accomplished 
will be given with figures showing why this method is 
economically sound. This topic concerns the Petro- 
Diffusion system, its method of operation, type of equip- 
ment used and how system is controlled automatically. 


Since the paper industry first began using asphalt as a 
moisture seal, troublesome and costly problems have con- 
fronted paper mills whose principal furnishes are wastepapers 
and waste corrugated. 

Even the best known methods of slushing, cleaning, and 
refining cannot sufficiently dispel the agglomerated asphalt to 
produce a satisfactory end product. The use of solvents has 
proved too costly, and the investigation of absorptive mate- 
rials has not been successful to date. 

The resultant product of the normal stock preparation ap- 
proach, at normal stock temperatures, is a sheet which is very 
difficult to market due to poor appearance. 

In addition to poor sheet quality, asphalt and other thermo- 
plastic materials entrained in the sheet cause many operational 
difficulties on the paper machine, printing presses, corrugators 
and slotters. Wires tend to plug, felts clog; and press, drier 
and calender rolls gum up. Down time for cleaning naturally 
results in a poor production record. 

In order to eliminate these problems, board mills have been 
forced to buy costlier furnishes. Under and back liner stocks 
of better quality and heavier calipers are required to cover 
asphalt spots in the filler stock. 

The paper mills, too, have had to purchase more costly raw 
materials for their fourdrinier grades. In addition to their 
own problems with asphalt, there are also complaints from the 
converters. 

Operational difficulties on printing presses are obvious. Re- 
melting of the entrained asphalt at the corrugator and even 
the plugging and sticking at the slotters are equally perplexing. 

Many methods have been tried to eliminate the asphalt in 
reclaimed paper and corrugated furnishes. The problem be- 
came so great that a group of paper mills joined together in the 
formation of a Fibre Conservation Corp. These mills con- 
tributed large sums of money to research conducted by The 
Institute of Paper Chemistry in Appleton, Wis. After much 
time and money had been spent, it was found that instead of 
trying to remove asphalt from the furnish, it could be dis- 
persed within the sheet itself, into such minute particles that it 
no longer became troublesome. 


ASPHALT DIFFUSION—HOW ACCOMPLISHED 


Natural asphalt used in the paper industry has a melting 
point of 280 to 290°F. Lower melting points are reported and 
sometimes are indicated as low as 160°F., but this is merely 
softening, rather than melting; or the fluid point necessary for 
diffusion. 

At the 290°F. temperature, the asphalt reaches its fluid 
state which is the best condition for diffusion. To achieve 
this in a system, the stock slurry is raised above the melting 
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point of asphalt, so that the oils and tars present in the asphalt 
are partially vaporized—leaving only a carbonized sediment 
to be diffused with the fibers. 

This process is rarely attempted at low consistencies be- 
cause of prohibitive steam costs. For instance, at 5% con- 
sistency, there are 39,000 lb. of water per ton of fiber. To 
heat this water from 110 (normal stock system temperature), 
to 305° F. would require 7,605,000 B.t.u. At 40% consistency, 
there would only be 5000 Ib. of water. To heat this from 110 
to 305°F. would require 975,000 B.t.u. The fiber has a 
specific heat of 0.37 and would require 144,000 B.t.u. in each 
case. We have found that the most economical operation is 
obtained where the stock is discharged from the high density 
press at a consistency of 32 to 35%. 


PETRO-DIFFUSION SYSTEM 


Long aware of the existing need for an efficient asphalt dis- 
persing system, which could be installed for less capital invest- 
ment as well as low applied horsepower costs, Black-Clawson 
engineers have designed, developed, and built a commercial 
size system. This system comprises stock preparation equip- 
ment manufactured by the Shartle Division, combined with 
the Chemipulper continuous digester equipment of the Pandia 
Division. 

Because of the apparent efficiency of this system in not only 
dispersing, but rather the diffusing of minute asphalt particles 
into the fiber mass, the name Petro-Diffusion system was 
chosen. 

The first commercial system (Fig. la) was put into opera- 
tion by the Federal Paperboard Co., ahead of their bogus 
nine-point machine at Steubenville, Ohio. The second sys- 
tem (Fig. 1b) by the Elk Paper Co., Childs, Md. 

Using the knowledge that only thoroughly slushed and di- 
luted stock can be well cleaned, a continuous Hydrapulper 
complete with junk remover and ragger is used to slush the 
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waste furnishes. The stock from the Hydrapulper enters the 
regulating box where it is diluted to 1% consistency and 
pumped to the liquid cyclone centrifugal cleaners, at a pres- 
sure of 35 p.s.i. At the centrifugal cleaners, foreign material 
with a higher specific gravity than the fiber is removed. The 
stock is then discharged from the centrifugal cleaners to a 
headbox. In this headbox, the flow to the thickener—and 
overflow back to the Hydrapulper regulating box—is con- 
trolled from the system control panel. At the thickener the 
stock is thickened to 8% consistency prior to entering the 
Petro-Diffusion system. The system contains a Black-Claw- 
son high density press (Fig. 2) which dewaters the incoming 
slurry and discharges at a consistency of 32%. 

From the vertical high density press (Fig. 2), the stock is 
conveyed by a vertical lift conveyor to the compaction screw 
which thrusts the stock downward into the continuous screw 
feeder (Fig. 3). The horizontal press (also shown in Fig. 2) 
used on high tonnage systems, requires no conveying equip- 
ment. At the screw feeder, stock is further compacted to 
form a stock plug in the throat which maintains steam pres- 
sure within the continuous digester tube (Fig. 4). For addi- 
tional safety, a stop valve (Fig. 5) at the inlet of the tube pre- 
vents a blowback in the event of stock failure to the screw 
feeder. This is accomplished by a low limit amp switch 
which closes the valve when a low load is reached on the screw 
feeder drive motor. 

Steam is introduced into the continuous digester at a pres- 
sure of 72 to 75 p.s.i.. This pressure raises the temperature of 
the slurry above the melting point of asphalt. Although 
this moderately high pressure is used, steam consumption is 
not excessive (Table I Steam Consumption Chart). The con- 
tinuous digester has an adjustable speed drive to control the 
dwell time of the stock in the tube so that the inherent oils in 
the asphalt can be vaporized and the resultant carbonized 
asphalt can be dispersed within the fibers themselves. At the 
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discharge end of the continuous digester, the stock enters the 
inlet of the discharger (Fig. 6). This unit has two functions. 
It prevents the stock, discharged from the digester tube, from 
bridging as it is blown to the cyclone, and wipes the face of the 
discharge valve clean. This is accomplished by the rotating 
wiper arms that are located in the upper housing of the unit. 

Connected to the discharger valve (Fig. 7) where the actual 
diffusion takes place. This is accomplished by the fiber 
passing from the high pressure cell of the discharger, across 
the valve, to the low pressure side of the discharge pipe; thus, 
expanding each individual fiber. As this is done, the entrained 
carbonized asphalt actually penetrates the fiber and becomes 
well diffused. This is accomplished without any fracturing of 
the fiber. 

Figure 8 are photomicrographs of the fibers; (8a) prior to 
entering the discharge valve, and (8b) immediately following 
the valve. The apparent physical change is readily noted in 
the expansion of the individual fibers in the allowing the 
carbonized asphalt particles to penetrate. 

From the discharge valve, the stock is blown into a cyclone 
where the steam and entrained vapors are discharged to 
atmosphere. At this point, cooling and dilution water is 
added so that the stock discharges into a chest at the desired 
consistency and temperature. 


CONTROL 


The items of equipment fitted with variable speed drives, 
namely the press, screwfeeder, and digester tube have their 
speed control mounted in the control panel. This panel con- 
tains the automatic steam pressure control in the form of a 
recording meter. The meter also records the temperature of 
the digester tube by means of a temperature bulb located in 
the tube. In this way, an accurate account of steam con- 
sumption can be kept. 
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In addition to the instrument just mentioned, the panel 
contains all of the start-stop buttons, as well as trouble lights 
and warning buzzer. These safety features are added to 
first, call the operator’s attention to the panel, and then to the 
particular piece of equipment in trouble. A reset button is 
mounted to silence the buzzer when trouble is located. To 
further protect the system, the controls are set up in cascade 
fashion. In this way, the equipment above the trouble spot 
will stop in sequence so that the down machine is not over- 
loaded with stock. 

For instance, should the digester tube motor become over- 
loaded, the ammeter on the panel with its high load contact 


Table I. Petro-Diffusion system 


Steam Consumption 
Stock consistency, 32 to 35%; Steam pressure, 75 p.s.1.g. 


Con- Con- 
Maz. Maz. Maz. nected sumed 
Tons/day lb./day lb./hr. lb./ton hp/t/d hp/t/d 
50 86,750 3,610 1735 2.4 1.16 
100 172,800 7,200 1728 1.5 0.94 
150 260,700 10,850 1738 ik 
200 348, 400 14,550 1742 Ikod 


would kick out the tube motor. To prevent the screw feeder 
from compressing stock into the inlet chamber of the tube, the 
cascade controls would shut this unit down. In like sequence, 
the stop valve would close. Then the high density press and 
the dump chest pump would be stopped; however, the dis- 
charger would continue to run unless stopped manually. 

After the trouble has been corrected in the tube, its motor 
may be started. Then in series, the screw feeder, press, and 
pump. 
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A sequence for starting up the system would go in this 
manner. 

1. The system selector switch is placed in manual position. 

2. The high density press, then dump chest pump follows. 

3. The screw feeder motor is then started. 

4. When the press starts to discharge stock to the screw 
feeder, its clutch button is jogged until a sufficient plug is 
built in the throat of the screw to open the stop valve. 

5. The digester tube is then started, and the clutch 
button on the feeder is pushed to the ‘‘on” position. 

6. The oil pump motor on the discharger is started, and 
the discharger valve is set to its predetermined opening. 

7. The discharger motor is then started and the system is 
running in manual position. 

8. When the required load is indicated on the discharger 
ammeter, the selector switch is turned to the automatic posi- 
tion. When this is done, the cascade interlock system is en- 
gaged. 

Should a blowback occur while running, the load on the 
screw feeder motor decreases. The ammeter needle swings to 
a low point making contact with the adjustable low load 
contact on the ammeter. This trips the interlock and alarm 
circuits which causes the stop valve trouble light to flash, the 
buzzer to sound and stop the screw feeder, high density press, 
and stock pump. The digester tube, discharger, and oil 
pump would continue to run. 

Whenever the screw feeder is stopped by means of other 
drives stopping the screw feeder through the interlock system, 
the stop valve will close. 


CONCLUSION 


Since it seems apparent that asphalt in some form is with 
the paper industry to stay, more mills will be forced into two 
methods of operation. 

The first group who feel that the expenditure is too great to 
install a Petro-Diffusion system will be forced to either go to a 
more costly furnish for their paper and board or sell at a re- 
duced rate to less discriminating converters. In both cases, 
this loss of income to the mill is apparent. In most cases, 
these mills could afford a system if they would sit down and 
figure these losses over a two-year period. 

The second group will balance the cost of installing a new 
system against lost profits for higher costing furnishes or re- 
duced income from under standard paper. These mills will 
not only find they can afford to install a system for diffusion, 
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but will reap the reward since they will be the ones setting the 
standard for the industry. 


Receivep July 13, 1960. Presented at the 45th Annual Meeting of the 
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Viscose Grade Pulps from Sawdust of 
Loblolly Pine and Gum 


KARL LAUER and H. CHAO-WU 


Suitable viscose-grade pulps were obtained from sawdust 
of loblolly pine and gum by prehydrolysis-sulfate treat- 
ment. Filterability was in all cases satisfactory. Spinna- 
bility could be attained only by defibration of the prehy- 
drolyzed sawdust. Pulps from nondefibered sawdust 
showed a remarkably lower uniform distribution of the 
D.P. than pulps from defibered sawdust. 


Tuer ossncr of this study was to determine the suit- 
ability of sawdust for the production of viscose-grade pulps. 
A previous investigation (1) revealed that the greatest ob- 
stacle to the utilization of sawdust from loblolly pine or from 
gum is the irregular removal of lignin. Even if the sawdust is 
screened and only the coarser fractions are used, considerable 
losses as fines, passing a 100-mesh screen, occur. Microscopic 
analysis of strained fibers shows clearly that the pulps ob- 
tained are mixtures of fibers of varying degree of delignifica- 
tion. Lignin determinations on classified fractions con- 
firmed that the lignin content increased with fiber length. 
As for both raw materials used, sawdust from loblolly pine 
and from gum, prehydrolysis-sulfate pulping was indicated 
the main objective became the preparation of the sawdust for 
cooking. 


EXPERIMENTAL 


Chemical and physical analysis were done according to 
TAPPI Standard methods. i 
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Table I. Analytical Data* of Raw Materials Used 


Loblolly pine _ Gum 
Chips Sawdust Chips Sawdust 
Moisture, % 28.5 D2 2 PH 7 Dae 
Hot water extn., % 6.8 Hedl 6.0 5S Py 


1% NaOH extn., % 20.0 19.4 19.2 18.6 


leohol-t e extn., 
AY oOheeees 1.90 1.74 1.40 1.38 


oO 
Lignin, % é 28.44 18.30 
Pentosans, % 13.70 26.42 
Ash, % lees 1.22 0.89 0.24 


* All determinations calculated on extracted, moisture-free wood. 
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Fig. 1. Influence of acid concentration in prehydrolysis 
on yield (Y) and dissolution of pentosans (P), using 5 vol- 
umes H)SO, at 125°C. for 3 hr. 


pine, hardwood. 


Materials 


Fresh sawdust was collected from a local saw mill and kept 
in closed containers, after a commercial fungicide had been 
added. The sawdust was screened and the fraction kept be- 
tween screens of 10 and 28 mesh, about 75% of the original 
sawdust, was used. From the same trees millsize chips were 
prepared for comparison. Analytical data are given in 
Table I. 


Acid Prehydrolysis 


The object of prehydrolysis is removal of the largest pos- 
sible amount of hemicelluloses. Preliminary experiments with 


Table III. Influence of active alkali and sulfidity upon 
yield and permanganate number 
Prehydrolyzed and defibered pine sawdust 

P-2 P-3 P-4 P-5 P-6 
Wood: liquor ratio 1:4 1:4 1:4 1:4 1:4 


Active alkali, % Na2O Ae UC PRO 200 ADO 
Sulfidity, % 


Time to 163°C., min. 90 90 90 90 90 
Time at 163°C., min. 150 150 150 150 150 
Yield of screened pulp 

on wood, % 2 = Bus. SOE ail ~ ae 
Permanganate no. 5.2 8.7 5.3 6.0 oil 


Io 
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Fig. 2. Influence of acid: wood ratio (Pine) on yield 
(Y) and pentosan dissolution (P) with 0.59% H2SO, at 
135°C. for 3 hr. 


10 g. sawdust in steel bombs showed that 3-hr. treatment with 
5 volumes of 0.5% H:SO, at 135°C. gave satisfactory results. 
The influence of acid concentration, acid ratio, time, and 
temperature is shown in Figs. 1, 2, 3, and 4. 

Screening of the prehydrolyzed sawdust through a 100- 
mesh screen showed that practically no fines, produced by 
prehydrolysis were lost. Under the microscope the presence 
of few isolated fibers was established besides fiber bundles as 
the main constituent. The most remarkable observation 
with both kinds of sawdust was the fact that a limiting value 
of removal of about 85% of the originally present pentosans is 
reached, after which only a parallel decrease in yield results. 
Final working conditions and results are compiled in Table 


Table II. Acid Prehydrolysis and Sulfate Pulping 


P*-0 P-1 P-2 G-0 G-1 G-2 
Prehydrolysis : 

Wood: liquor ratio 1:6 1E5, 5 1:6 15 1:5 
H2SO, conen., % 0.5 0.5 0.5 0.5 0.5 0.5 
Time to 135°C., min. 40 40 40 40 40 40 
Time at 135°C., min. 180 150 150 180 135 135 
Defibered re ark a: See 

Yield, % _ k 86.2 81.4 O07 82.3 TE3 72.6 
Pentosans in residue, % 4.8 OED 33505 5.7 5.0 4.9 

Sulfate Pulping 

Wood: liquor ratio 1:4 1:4 1:4 1:4 1:4 1:4 
Active alkali, % NazO 22.0 20.0 20.0 20.0 20.0 20.0 
Sulfidity, % : 18 18 18 18 18 18 
Time to 163°C., min. 90 90 90 90 90 90 
Time at 163°C., min. 210 180 150 180 180 150 
Yield of screened pulp on wood, % 37.8 Com 30.6 34.7 30.5 29.2 
Rejects, % 1.6 0.0 0.0 1.8 0.0 0.0 
Permanganate no. 4.8 5)83 5.2 6.2 Dod 5.7 
Lignin, % 1.14 iL Sl 1.25 1.68 1.45 1.40 


*P = pine; G = gum; 0 = chips. 1 = sawdust; 2 = sawdust defibered. 
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Table IV. Bleaching 
P-O P-1 P-2 G-O G-1 G-2 

Chlorine consumed, % 4.68 3.28 8720 22 3.42 
Yield on wood, % 33.8 30.4 28.1 Bae aa yr ise 
a-Cellulose, % 93.4 93.8 94.2 93.7 95.3 94.9 
B-Cellulose, % 2.4 1.9 2.2 29 2.1 2.5 
y- Cellulose, % 4.2 4.3 3.6 3.4 2.6 2.6 
Lignin, % 0.08 0.09 0.10 0.09 0.14 0.08 
Pentosans, % 3.6 Doll Deri 3.2 1.9 2.3 
Ether soluble, % 0.08 0.10 0.07 0.09 0.04 0.04 
ci. 890 840 860 910 890 900 
Filterability ml. per sq. em. 635 616 645 519 538 525 

h, % 0.12 0.06 0.04 0.09 0.09 0.04 
Ca, p.p.m. 40 42 38 40 41 39 
Fe, p.p.m. + 2 4 3 3 4 a 
Cu, p.p.m. 2 2 1 1 2) 2 
Mn, p.p.m. 0.1 0.1 0.1 0.1 0.1 0.03 
SiO., p.p.m. 33 43 40 42 27 39 


40.5% CED-TAPPI. 
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Fig. 3. Influence of time of prehydrolysis with 5 vol- 


umes 0.5% H2SO, at 135°C. upon yield (Y) and pentosan 
dissolution (P) 


Il. It proved necessary to introduce a defibration step 
after prehydrolysis in order to obtain bleached pulps with a 
uniform D.P., as will be discussed later. The prehydrolyzed 
sawdust was washed and defibered at 2% consistency in a 
Bauer defibrator. 


Sulfate Pulping and Bleaching 


Cooking was carried out in a rotary, electrically heated, 
stainless steel digester. The pulp was blown and then 
washed at 60°C., and screened over a 0.15-mm. slotted screen. 
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Fig. 4. Influence of prehydrolysis temperature upon 
yield (Y) and pentosan dissolution (P) with 5 volumes 
0.5% H,SO; for 3 hr. 
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Fig. 5. Fractional precipitation of nitrated pulps 
nondefibered; ---- defibered after prehydrolysis. 


A conventional three-step bleaching was applied, consisting 
in chlorination (3% consistency) with 90% of the chlorine 
demand at 20°C.; alkali extraction at 80°C. with 4% NaOH 
(5% consistency) at pH 10.6; followed by a sodium hypo- 
chlorite step (8% consistency) 25°C. and pH 8.5. 

Using prehydrolyzed sawdust or chips, pulping conditions 
were varied. An increase of active alkali or a change in 
sulfidity from the data in Table II did not influence pulp 
quality, as seen from Table III. Shorter heating time to 
temperature resulted in more irregular removal of lignin, 
especially when chips were used. 

Comparing data in Table II, the most remarkable observa- 


Table V. Viscose solutions and filaments 


P-O P-1 P-2 G-0 G-1 G-2 


a-Cellulose in viscose, 


0 ON eM: wise S75 7S 
NaOH in viscose, % Cea Wie (eat ea ee ite ae Lan (ep letters (eed 
y-value of Xanthate ed UO = Sythe =A aya Gy (0) 
Hottenroth ripening 

degree Sr ame On (ate Cig oO ORO ta Sao 
Filterability ml. per 

sq. cm. 475 480 460 395 380 386 
Spinning viscosity, sec. 

per 20°C. 55 58 59 60 58 59 
Maximum stretch, % 85 75 88 85 70 85 
Filament denier 2,25 2.4AV 2721 2718" 27585) 2720 
Tenacity g. per denier 2.06 1.73 2.01 1.96 1.68 1.98 


Elongation at break, 


0 
Swelling after condi- 

tioning, % 86 94 82 90 
D.P. : 


tion is the difference in time-at-temperature for each group of 
wood in order to obtain pulps of similar permanganate num- 
bers and lignin contents. With chips longer cooking times 
are necessary than with sawdust. Defibration of the pre- 
hydrolyzed sawdust results in still shorter cooking times. 
Decrease in cooking time goes parallel with a decrease in yield. 

Table IV gives the conditions of bleaching and data for the 
bleached pulps. All pulps show analytical data accepted for 
rayon pulps. The filterability, determined by an industrial 
method,* was between 520 and 645 ml. per sq. cm. as com- 
pared with 450 to 700 for industrial rayon pulps, determined 
by the same method. The yields from sawdust, calculated 
on original material, are remarkably lower than the yields 
from chips, the reason being loss of fines, originating from 
damaged fibers. When the suspensions of bleached or un- 
bleached pulps from sawdust coming from the 100-mesh 
screen were filtered through paper, fines amounting to 90% of 
the differences in yield between chips and sawdust were re- 
covered. The D.P. of the fines was remarkably lower than 
the D.P. of the pulps. 


Spinning of Viscoses 


Besides the filterability of viscose its spinnability is im- 
portant. One of the characteristics which determine spinna- 
bility is the chain-length distribution. 

The pulps were treated in slurry with 20 parts of 18.5% 
NaOH for 90 min at 15°C., pressed to a factor of 3.0, shredded 
for 2 hr. at 22 to 26°C., and aged 30 hr. at 20°C. + Xanthation 
with 36% CS. followed. The viscoses (Table V) were spun 
in a Mueller bath with a takeoff of 55 m. on the first bobbin 
and the filaments further stretched to maximum stretch. 
After washing, the rayon was conditioned at 20°C. and 50% 
R.H. for testing. 

Table V indicates that there is practically no difference in 
spinning and filament qualities between pulps from chips and 
defibered sawdust, whereas the quality of the pulp from non- 
defibered sawdust is clearly inferior. Under the comparable 
conditions chosen, it is impossible to achieve the same stretch 
without filament breakage, as also indicated by the denier 
values. Tenacity and elongation are unsatisfactory. 

In order to establish whether the reason for improvement 
of the pulps from defibered sawdust is the greater uniformity 
of the degree of polymerization pulps P-1 and P-2 were frac- 
tionated (2) and the results, as shown in Fig. 5, are in ac- 
cordance with expectation. 


SUMMARY 


The application of the conventional process of acid pre- 
hydrolysis, sulfate pulping and three-step chlorine-hypo- 
chlorite bleaching on sawdust from loblolly pine and gum 
leads to viscose-grade pulps comparable with commercial 
grades. The yield, calculated on sawdust used, «is in both 
cases considerably lower than the yield from corresponding 
chips. 

If after the acid prehydrolysis the sawdust is defibered and 
screened, the quality of the pulp is considerably improved. 
The reason for this improvement is a greater uniformity in 
the degree of polymerization of the pulp. The yield is de- 
creased by this treatment still further. 
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Effects of Various Percentages of 
Monosulphite Straw Pulp for Packing Papers 


G. BOTTO MICCA and E. GRANDIS 


It is possible to manufacture kraft bag paper of good 
quality with a furnish containing, beside kraft pulp, 
unbleached monosulphite wheat-straw pulp up to a 
maximum of 20%. The paper produced shows better 
strength characteristics, both static and dynamic, except 
tear strength which is lower. The beating of the furnish 
containing straw pulp requires a lower power consumption 
than the furnish containing kraft pulp alone. The two 
different types of furnishes have the same behavior 
when running on a modern kraft paper machine. The 
addition of straw pulp also improves the quality of gum- 
ming paper and of asphalting paper. 


Cartierr Bureo began to take an interest in the pro- 
duction of straw pulp as early as 30 years ago in cooperation 
with Cartiera di San Giovanni Lupatoto. Later, a small plant 
for the production of straw pulp was installed at our Romag- 
nano Sesia mill. For many years this plant produced both 
wheat and rice straw pulp, these raw materials being abundant 
in that region. 

But it was only ten years ago that a mill specially designed 
for this kind of production was installed at Ferrara with a 
yearly output of 15,000 tons of monosulfite straw pulp. This 
mill has a set of rotary digesters for direct steam cooking and a 
Kamyr continuous digester. Only high class wheat straw 
pulp is being used, coming from the Ferrara region. Un- 
bleached, half-bleached and bleached pulps are being produced, 
and we can also manufacture these different qualities simul- 
taneously. 

We generally use straw pulp in many grades of paper, such 
as printing papers which require a well-closed formation, re- 
markably high picking resistance, absence of fuzz, and a good 
sizing. In the field of wrapping papers straw pulp can be ad- 
vantageously used in highly beaten papers, namely, in grease- 
proof and glassine papers of standard and cheap lines. The 
easy hydration, transparency of the sheet, and good drainage 
on the wire put straw-pulp in the first place, when considering 
in particular its rather low price, the beating savings, and 
good results obtained. 

A development which we have been using for many years 
is represented by the use of small percentages (up to a max- 
imum of 20%) of straw pulp in the production of bag kraft 
paper and other similar papers. This allows a definite im- 
provement to be obtained both in manufacturing conditions 
and in the quality of paper produced. It can even be said 
that in such a case straw pulp acts as an actual manufactur- 
ing additive, rather than as a pulp. Such an addition can 
originate a certain perplexity from a strictly commercial point 
of view, as pulps different from unbleached sulfate pulp are 
usually found only in cheap quality wrapping papers; whereas, 
in our case, the problem is to produce a bag kraft paper which 
may be quite regular and as suitable as the one made of kraft 
pulp alone. 

Our investigations were divided into two parts: (1) the 
study of strength characteristics and other properties of kraft 
pulps containing 10 and 20% straw pulp; and (2) mill manu- 
facture of the straw-kraft papers. 


LITERATURE SURVEY 


The various authors who have studied recently the proper- 
ties of the papers containing a blend of both softwood and 
short-fibered pulps, have proved that the addition of a limited 
quantity of short-fibered pulp to softwood pulps does not af- 
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fect the strength properties of the latter but can even improve 
them. 

As regards hardwood pulps, we would quote, for all, the 
studies of Jensen and his school (1), from which it clearly ap- 
pears that if 10% of birch sulfate pulp is added to pine sulfate 
pulp, a slight improvement of the strength properties can be 
obtained, while the mixture containing 20% of birch pulp has 
the same properties as pine sulfate pulp alone. If, on the con- 
trary, sulfite pulp is used (2), it can be observed that the ad- 
dition of 10% of birch sulfite pulp does not affect the strength 
properties adversely, with the exception of the folding endur- 
ance which decreases slightly. On the other hand, it is well 
known that some brands of Swedish sulfate pulp which have 
higher strength characteristics contain up to 10% of birch 
pulp. 

As to straw pulp, Boesen and Flindt Kruse (3) have found 
that bleached straw pulp can be used in considerable per- 
centages associated with bleached softwood sulfite pulp for the 
manufacture of various grades of writing and printing paper. 
In all cases an increase of the strength properties has been as- 
certained, with the exception of the tear resistance. 

Brecht and his school (4, 5) have conducted extensive re- 
search both in the laboratory and in the mill on the properties 
of paper containing bleached sulfite spruce pulp and bleached 
sulfate straw pulp. While laboratory results showed that the 
addition of straw pulp decreased the paper strength, research 
carried out at the mill showed that paper containing high per- 
centages of straw pulp is more resistant than one containing 
only softwood pulps (with the exception of a slight reduction in 
the tear resistance). Brecht explains this difference in behavior 
by the different beating conditions of straw pulp, which in the 
mill run was processed very mildly so as to develop the maxi- 
mum strength. 

Van Nederveen and Hellenberg (6) studying the beating 
behavior of blends of bleached straw pulp and bleached sulfite 
softwood pulps found that better results can be obtained by 
beating together the pulps of the furnish, instead of mixing 
the pulps which had been beaten separately. 

Aronovsky and co-authors (7), using the laboratory four- 
drinier machine of the Forest Products Laboratory, Peoria, 
Ill., made various types of paper containing straw pulp beaten 
to a Canadian Standard freeness of about 190 ml. (50°S.-R.). 
The types of paper made were: newsprint, magazine paper, 
magazine coating base paper, waxing paper, bond paper, and 
greaseproof paper; all these grades being made with various 
percentages of bleached straw pulp, and bag paper with un- 
bleached straw pulp. In all cases these authors observed an in- 
crease in strength characteristics (with the exception of tear 
resistance); in particular the addition of 25% of unbleached 
straw pulp beaten to a freeness of about 180 ml. (approx. 
55°S.-R.) to unbleached kraft pulp beaten to 600 ml. C.S.f. 
(20°S.-R.) caused an increase of 25% in the bursting strength 
and of 20% in the tensile strength while the tearing resist- 
ance decreased only 13%. A considerable increase was 
also observed both in the formation and surface texture of the 
paper. 

When analyzing the results obtained by these authors, we 
notice that some have found that straw pulp produces a more- 
or-less considerable increase of the strength properties, 
whereas other authors observed a slight decrease. 

We think that such discrepancies are to be ascribed to the 
different qualities of straw pulps employed and to the beating 
conditions which were applied. All authors agree, however, 
that through the use of straw pulp a considerable reduction in 
beating time can be obtained, with a resulting better forma- 
tion and finish of the paper. 

From this point of view the effect of a certain percentage of 
short-fibered pulps (provided they are properly beaten) can be 
considered as roughly equivalent to the effects which are ob- 
tained through a cutting action on a fraction of the fibers of 
softwood, and it allows the same improvement to develop 
both in the formation and evenness of the sheet structure. 
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STUDY OF STRENGTH CHARACTERISTICS OF 
KRAFT PULPS CONTAINING STRAW PULP 


This study has been carried out on furnishes of pure kraft 
pulp, to which 10 and 20% of unbleached monosulfite straw 
pulp were added; the furnishes were beaten in a laboratory 
beater. In part of these runs the pulps were mixed and then 
beaten, while in the other ones, the pulps of the furnish were 
beaten separately and then mixed. The sheets were made 
with a laboratory sheet machine and both conventional and 
dynamic strength characteristics were determined on them. 


Experimental 


The pulps employed were as follows: unbleached sulfate 
pine pulp, produced by our Cuneo mill, with about 60% mois- 
ture; unbleached monosulfite wheat-straw pulp produced by 
our Ferrara mill, with about 70% moisture. 

These pulps were disintegrated at a consistency of 4% 
in a disintegrator similar to the one described in TAPPI 
Standard Method T 200 m 45 (2 and 1 min. for kraft and 
straw pulp, respectively), and they were then processed at a 
consistency of about 2% in a Niagara-type beater. After 
making the beater run unloaded for 5 min., a variable weight 
was applied, according to the beating conditions which had 
been chosen. Both the beating degree and draining time 
were then determined on the furnish. The draining time is 
that required to empty the Sandberg-Bergman sheet machine, 
filled with a fixed quantity of water. 

The sheets, basis weight of 70 g. per. sq. m., were made with 
a Sandberg-Bergman sheet machine, then pressed in a Wenn- 
berg press and dried in a Wennberg drum drier, modified and 
supplied with a wire, at a temperature of 90°C., for 5 min. 
The shrinkage undergone by the sheets is equal to that 
undergone with free air-drying. The sheet tests were carried 
out in a conditioned room at a temperature of 20°C. and 
65% R.H. 

The following tests were carried out on the handsheets: 
Usual strength tests, namely, density, stretch, breaking 
length, burst factor, and tear factor. All these tests being 
reported as in TAPPI Standard Method T 220 m 53; the 
folding endurance was measured with an MIT apparatus. 

Tests of breaking energy: breaking energy was calculated 
according to the formula: 


RC 2— Ke xara <a 


RC = calculated breaking energy, cm.-kg. 

P = breaking load, Kg, determined on a Schopper type 
tensile rester. 

A = stretch, cm. (on strips 18 cm long), determined on a 
Schopper type tensile tester 

K = constant (0.62 — MD; 0.72 — CD) 


stated in the Merkblatt 11 of the Gemeinschaft Papiersack- 
industrie und Vereinigung Natronpapiere. However, because 
of the isotropic structure of the sheets we had prepared, the two 
constants, 0.62 and 0.72, indicated for both the machine- 
and cross-direction of the paper were replaced by their mean 
value, 0.67; the breaking energy was determined with the 
Bekk dynamometer, while the absolute bursting energy was 
obtained with a Frag tester. 

Other strength tests were performed as mentioned previ- 
ously, but were determined on specimens previously dried in 
an oven for 38 hr. at 105°C., as described in the work of 
Burgstaller and Krauss (8). A part of the tests were carried 
out on specimens that had just been removed from the oven, 
whereas other tests were carried out on specimens dried and 
then conditioned for 18 hr. 

Porosity was determined with the Gurley apparatus (time 
in seconds for the flow of 100 ml. of air). 


Description of the Tests 

The following series of runs were carried out: 

A. Preparation of furnishes containing kraft pulp beaten at 
three different beating degrees with additions of 0, 10, and 
20% of straw pulp beaten at three different beating degrees. 
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Table I. 


Meaning of the Symbols Used in the Figures 


Tests on paper oven-dried at 105°C., 3 hr. 
specimens just taken out of the oven 


Tests on the paper undried, conditioned 


Test on paper oven-dried at 105°C.—specimens 
conditioned for 18 hr. 


5 = beating degree. As = stretch, %. Asc = stretch, 7%. 
SC = eine time, sec. Ls = breaking length, m._ Lse = Diese re ie ire 
D = density, g./ce. RCs = calgulgied breaking energy, RCse = glen ate reaking energy, 
A = stretch, %. em.-kg. _ “tig Cake. 7 ane 
= ing length, m. RBs = Bekk breaking energy, cm.-kg. RBse = Bekk brea ing energy, -kg. 
HC = Psuiicdty aniae energy, em-kg F.T.s = absolute burst energy, kgm. 10~*. F.T.sc = absolute burst eta eed LOT 
RB. = Bekk breaking energy, cm.-kg. Ss = burst factor. 
F.T. = absolute burst energy, kgm. 10~*. Es = tear factor. 
) = burst factor. Ps = folding endurance MIT, no. 
E = tear factor. double folds. 
Pp = folding endurance MIT, no. double 
folds. 
Po = Gurley porosity, sec. 


The two pulps were beaten separately in a beater of the 
Niagara type, with a load of 6 kg. 

B. As for test (A) but with straw pulp refined in a Niagara- 
type beater, with a load of 1.5 kg. 

C. Preparation of a blend of kraft pulp with additions of 
0, 10, and 20% of straw pulp, and beating up to a pre-estab- 
lished beating degree in a Niagara beater, with a load of 6 
kg. 

ao Preparation of a blend of kraft pulp with additions of 
0, 10, and 20% of straw pulp, and beating for a given beating 
time in a Niagara beater, with a load of 6 kg. 

As the differences in the properties of paper obtained from 
the different experiments were relatively small in comparison 
with the variability of the results pertaining to such tests, 
two or three quite similar experiments were carried out per 
point. 


RESULTS 
Characteristics of the Pulps Employed 


Figure 1 shows the properties of the pulps used for these 
experiments. The curves have been drawn from the average 
data of all the runs carried out on the pulps in a Niagara 
beater, with a load of 6 kg. This figure comprises 25 graphs, 
one for each of the characteristics listed previously. The 
legend for the ordinate symbols is given in Table I, while the 
three scales at the abscissae are time, which is common to 
both the pulps, and two scales for 8.-R.°, which are differ- 
ent for the two pulps. 

Straw pulp is beaten far more quickly than kraft pulp. 
In 50 min. straw pulp goes, from 36°S.-R. (which is the 
beating degree of the disintegrated pulp) to 70°S.-R.; at the 
same time kraft pulp increases only from 13 to 27°S.-R. 

Both apparent density and stretch are greater in straw 
pulp; while breaking length, calculated breaking energy, 
Bekk breaking energy, absolute burst energy, and burst 
factor are far lower in straw pulp, with the exception of the 
first minutes of beating, when kraft pulp is still extremely 
free while straw pulp is already rather wet. Finally the 
tearing resistance of straw pulp is only a fraction of that of 
the kraft pulp. 

In the tests carried out on oven-dried specimens, it can be 
observed that in comparison with the conventional ones, 
the breaking length increases while stretch, burst factor, 
tear factor, folding endurance, and Bekk breaking energy 
decrease. It must also be noticed that the Bekk breaking 
energy decreases considerably while, on the contrary, the 
calculated breaking energy and absolute burst energy main- 
tain values of the same magnitude as the normal ones. All 
the curves of the tests on specimens previously oven-dried 
are flatter than the others, but the position of the curves for 
the straw pulp in comparison with the kraft pulp is nearly the 
same in both sets of tests. Only the dry stretch of straw 
pulp is far lower than that for kraft pulp, the conventional 
one being, on the contrary, greater. Finally, the tests on the 
specimens oven-dried and then conditioned for 18 hr. show 
that both kraft and straw pulp have acquired the original 
properties they had before the treatment, with a probable 
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overall increase in regard to the latter. This also” applies 
to the Bekk breaking energy, which had shown a considerable 
decrease in the specimens examined after drying. 


Furnishes from Pulps Beaten Separately 


In test series (A) kraft pulp was beaten at 18, 25, and 
32°S.-R., in a beater with a load of 6 kg., while straw pulp 
was beaten at 36 (disintegrated), 50 and 70°S.-R., in a beater 
also with a load of 6 kg. 

The three straw-pulp runs were mixed with the three kraft- 
pulp ones, with a percentage of 10 and 20%, respectively. 

Series (B) was obtained in the same manner as the previous 
one, but the straw pulp was beaten in the beater with a load of 
1.5 kg. POs 

In planning both these experiments it was thought that 
the different straw pulp beating conditions would lead to 
different results, namely; that the more mildly beaten straw 
pulp would present strength characteristics higher than 
that for the pulp beaten in a more drastic way. On the 
contrary, it could be observed that the only important 
difference between both these beatings lies in the beating 
time, other characteristics not differing apprecially. 

For this reason, in the evaluation of these furnishes we 
preferred to take as a basis the overall data corresponding to 
the average of the ones resulting from the two experiments. 

In order to outline properly the influence of the addition 
of straw pulp on the properties of either the furnish or paper 
we will refer our considerations to the variations in the 
values of the characteristics that could be obtained from the 
runs containing straw pulp in comparison with corresponding 
runs containing only kraft pulp. In Fig. 2 (25 graphs, ar- 
ranged as for Fig. 1) the beating degree of the straw pulp used 
for the blend is given on the abscissae and the ordinates 
give the values of the variations in the characteristics of the 
various furnishes containing straw pulp in comparison with 
those of pure kraft pulp. 

Each graph is divided into three superimposed sections, 
corresponding to the three runs of kraft pulp. In each section 
the zero of the ordinate scale (0) corresponds to the represent- 
ative point of the furnish composed of kraft pulp only. The 
position of this point in relation to the abscissae is arbitrary, 
as the scale of the latter corresponds to the Schopper-Riegler 
freeness of the straw pulp; hence, O has been joined to the 
beginning of the curves with a dotted line. This is to be 
considered only as a reference line and is designed to indicate 
the difference in level between the curves and points to which 
they are connected. Each section includes two curves cor- 
responding to 10 and 20% straw pulp, respectively. 

Of course, there is an increase in both beating and draining 
degrees, and in the density of mixed furnishes: such charac- 
teristics, which are already higher in straw pulp than in 
kraft pulp, increase as the beating degree of straw pulp 
and the percentage used increases. Similarly, stretch, break- 
ing length, and characteristics of the dynamic resistance 
increase in all mixed furnishes even if, as already pointed out, 
both breaking length and dynamic characteristics of the straw 
pulp are far lower than those of the kraft pulp. 
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Fig. 3. Properties of furnishes and sheets obtained from pulps beaten separately 
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In general, this increase is sharper when the basis furnish 
is formed of pulp at 18° S.-R., this being also the case when 
the difference between the strength of both straw pulp and 
kraft pulp is smaller. In other cases, when such a differ- 
ence is considerably greater, the strength increase of the 


paper containing straw is lower but is always well 
defined. The burst-strength behavior, on the contrary, 
is slightly different, as it decreases because of the 


addition of straw pulp at 36° S.-R. But if the beating de- 
gree of the straw pulp increases, so does the paper strength, 
more rapidly in the case of kraft pulp at 18° S.-R., and slower 
in the other cases. In the blends containing highly beaten 
straw pulp, the burst factor of the blend is always higher than 
that of the kraft pulp alone. A likeness can immediately 
be noticed in the forms of the burst-factor and absolute 
burst-energy curves, particularly since in the two upper 
sections of both the curves, the one corresponding to 10% 
straw pulp runs above the 20% one. However, the curves 
of the absolute burst energy show, with the exception of 
one single point, an accentuated trend to increase, a trend of 
the same extent as the one relating the other dynamic charac- 
teristics. The tearing resistance of the blends is always 
definitely lower than that of the kraft pulp alone, which 
was to be expected, owing to the great difference existing 
between the two pulps in this particular connection. The 
folding endurance has an irregular behavior and has not a 
definite value. The porosity greatly increases as well as 
the beating degree. 

The tests carried out on the oven-dried show a less regular 
trend than others. The only characteristic showing as large 
an increase as in the conventional tests is the breaking length; 
all other tests, on the contrary, show lower increases as far as 
calculated breaking energy, absolute burst energy, and fold- 
ing endurance are concerned, or they can also decrease slightly, 
such as the Bekk breaking energy and burst factor. 


Re-cmkg. 


It must also be observed that the decrease undergone 
by the tearing factor is less than in the conventional tests. 
In such extreme conditions, however, which are not accom- 
panied in practice, the behavior of the paper containing straw 
pulp is, on the whole, more favorable than that of pure kraft 
pulp. 

If, finally, we consider the tests on oven dried specimens 
and then conditioned for 18 hr., we can notice that the stretch, 
as well as the calculated breaking energy, Bekk breaking 
energy and absolute burst energy show values similar to 
the ones of the tests on the undried specimens, while the 
trend of the curves representing the breaking length is nearer 
to that of the curves drawn from the specimens examined 
soon after the drying has been completed. 

The comparison between the different graphs representing 
the Bekk breaking energy is of particular interest: Whereas 
a considerable increase can be noticed with the undried 
specimens and with those conditioned after drying; a remark- 
able strength decrease can be observed. On the contrary, 
soon after they are removed from the oven. 

Figure 3 shows the same data versus the straw pulp per- 
centage of furnishes. In this figure each section is composed 
of three curves, corresponding to the three straw pulp runs 
at 36, 50 and 70° S.-R. This type of diagram shows, in 
particular, the cases in which a maximum paper strength is 
obtained with 10% of straw pulp. 

An examination of Figs. 2 and 3 leads to the conclusion 
that the most satisfactory results can be obtained through 
the use of beaten straw pulp at 50° S.-R. Jn fact, the strength 
increase obtained by increasing the pulp beating degree 
beyond this limit is somewhat poor. As regards the per- 
centage of straw pulp to be used, the optimum is between 10 
and 20%. In some cases in fact a decrease can be noticed 
by passing from the lowest percentage to the highest one, 
and there is reason to believe 
that these falls should increase 
with higher percentages. 

The addition of straw pulp 
always causes an increase in 
the beating degree. When 
comparing the behavior of the 
kraft pulp alone with that of 
the blends containing straw 


Sees ae acer pulp (Figs. 1 and 2), it can 
< | oso be found that furnishes with 
a nearly equal beating degree 

: correspond to equal values of 


the strength properties; in 
general, however, to obtain 
balance, it is necessary that 
the blends have a beating de- 
gree a few points higher than 
for the kraft pulp alone. 

It is interesting to compare 
the changes actually obtained 
through the addition of straw 


pulp with those resulting from 
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Fig. 4. Properties of furnishes and sheets obtained from pulps beaten separately 
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10% blend of straw pulp at 
70°S.-R. with kraft pulp at 
18°S.-R., the calculated beat- 
ing degree is always lower than 
the actual one. As to the 
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Fig. 5. Properties of furnishes and sheets obtained from pulps beaten together 
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strength properties, the values calculated for the blends are 
always lower than those for the kraft pulp alone even when, 
as in most cases, the experimental value shows a consider- 
able increase. This proves that the strength increase ob- 
served is due to some interaction between softwood pulp and 
straw pulp, which allows the latter to emphasize the prop- 
erties of the former. 

The power consumptions are always in favor of straw pulp. 
When referring to the beating times, which is the only system 
We can use in laboratory, as well as to the graph showing the 
beating degree in Fig. 1, we find that the beating times of 
straw pulp at 70°S.-R. correspond to those of the kraft 
pulp at 24°S.R., and the beating times of kraft pulp at 
18°S.-R. to those of the straw pulp at 61°S.-R. It follows, 
therefore, that nearly all the blends we have tested require 
overall beating times lower than for kraft pulp. 


Furnishes of Pulps Beaten Together 


In test series C, three sets of furnishes were prepared: 
100% kraft pulp; 90% kraft pulp plus 10% straw pulp; 
and 80% kraft pulp plus 20% straw pulp. Each of these 
furnishes was beaten at 20, 30, and 40°S.-R., respectively, 
in a Niagara beater with a load of 6 kg. 

In test series D, furnishes of similar composition were 
used but beating was carried out with reference to time, five 
time intervals per furnish. 

In this case also the evaluation was made on the entire 
data of the two sets of tests, and with a system similar 
to the one described previously. Fig. 5 was thus obtained. 
The abscissae of these graphs have two scales: time and de- 
gree of freeness. At the ordinates both increases and de- 
creases are shown as they were obtained from the charac- 
teristics of the various furnishes containing straw pulp in 
comparison with those of kraft pulp beaten for the same 
period of time or at the same degree of freeness. Two curves 
are missing in the As graph because the points representing 
them were not reliable. 

Tn all cases, with the exception of the tearing resistance, 
it can be observed that beating time being equal the blend 
characteristics are higher than the ones for kraft pulp alone. 
The highest increase occurs at the beginning of the beating 
process and it tends to decrease as beating goes on. In 
general, the blends having 20% straw pulp show greater 
strength than those having 10% of the pulp, the difference, 
however, being small. For the same beating degree the com- 
parison shows the blend characteristics to be always lower 
than for the kraft pulp. 

As stated previously, for the blends obtained from pulps 
beaten separately, the beating degree with kraft pulp alone 
being equal, the strength difference is very small; in this 
case, on the contrary, the difference is more remarkable. 
Such a difference is far greater for the lowest beating times, 
and it depends on the fact that in this stage of beating the 
increase in the beating degree is mainly due to the straw 
pulp hydration. Assuming that during the beating process 
the two fibrous materials should behave as if they were 
separated (on approximate assumption since we are unable to 
prove it), by comparing Figs. 1 and 5 we can conclude that 
the 20% blend of straw pulp, which reaches 27°S.-R. in 
30 min., actually contains kraft pulp at 18°S.-R., and straw 
pulp at 61°S.-R. 

Clearly it appears that such a blend cannot have the 
same strength as a kraft pulp, which, alone, has reached 
27°S.-R., taking, however, 50 min. But the 20% blend of 
straw pulp, after 50 min. beating has far better properties 
than the ones of the kraft pulp alone. 

Figure 6 shows the same data of Fig. 5 but versus the con- 
tents of straw pulp. When comparing this figure with Fig. 
3, it can be noticed that, in general, the observations already 
made for separate runs also apply to these graphs as the curves 
show the same trend; however, the strength improvements 
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which can be attained by beating the pulps together are lower 
than those obtainable by mixing the pulps beaten separately. 

As a first approximation, the power consumptions considered 
as the necessary times to attain an equal strength of kraft 
pulp in comparison with the blends containing straw pulp 
are decidedly in favor of the latter, just on account of the 
fact that, the time being equal, the properties of the blends 
are better than those of kraft pulp. 


EXPERIMENTS ON CONTINUOUS BEATING OF 
FURNISHES CONTAINING STRAW PULP 


Those who are well acquainted with paper mills and have 
spent much time near paper machines know well how difficult 
it is to conduct systematic runs on the continuous machine 
and to draw from them reliable information when the changes 
which have been made are not of a remarkable importance. 
The unavoidable variations of all the factors contributing to 
the maintenance of the balance minimize the difference, and it 
even happens sometimes that these variations may lead to 
contradictory results. Only a long series of observations, made 
on a same type of paper and in machine working conditions 
being as much as possible equal, may lead to definite con- 
clusions. For these reasons we prefer to state the results of a 
refining test we were able to carry out on a 2-m. wide four- 
drinier machine, which, for many years, made various 
qualities of wrapping papers by using a set of hollanders 
for beating. These beaters have been superseded lately by a 
disk refiner, and it has just during the setting up of such a 
plant that three beating runs were carried out, namely: 

(a) With a blend of 85% kraft pulp and 15% straw pulp, 
beaten separately; 

(b) With a blend having the same composition as (a) but 
by refining all pulps together in the same furnish. 

(c) With kraft pulp alone. 

For run (a) the kraft pulp was disintegrated in a hydra- 
pulper and was then circulated from a box through a disk 
refiner which absorbed the maximum allowed load of 230 
amp (at 500 v.). The operation was continued until the 
pulp had reached 26°S.-R. The monosulfite straw pulp 
(15% on the total quantity) was beaten mildly at about 
48°S.-R. The blending of the two pulps beaten separately was 
carried out in a machine chest; the furnish had a beating 
degree of 35°S.-R. Finally, 0.2% of rosin size and 0.5% of 
alum were added. 

For run (b) both the pulps (85% of kraft pulp and 15% 
of straw pulp) were pulped together in a hydrapulper and 
delivered to a machine chest. Hence the stuff passed con- 
tinuously through the disk refiner and reached directly the 
headbox. The working conditions of the disk refiner were 
as follows: absorbed load, 235 amp.; entrance pressure of the 
stuff in the disk refiner, 1.8 kg. per sq. cm.; beating degree 
of the stuff, 32°S.-R. 

In run (c) we acted as in (b), but with a furnish composed 
only of kraft pulp. With a power consumption of 245 amp., 
which was, therefore, slightly higher than for run (b), the 
beating degree of the pulp was of 21°S.-R., with a difference 
of 11°S.-R. in comparison with the furnish of the previous 
run containing straw pulp. 

Papers were evaluated for the same characteristics de- 
scribed in the first part of this report. The results for evalu- 
ation of the papers are presented in Table II; for hand-sheets 
prepared from the different furnishes in Table III. 

As expected, the data for the three mill runs confirm the 
findings of the laboratory experiments, that is, the blend 
of pulps beaten separately provides data which are slightly 
better than the blend beaten altogether, whereas the paper 
made only of kraft pulp is decidedly worse. Also the ex- 
periments on furnishes provide the same confirmation. 

We wish to point out first of all that the beating system 
had not been designed for treatment of furnishes composed 
of kraft pulp alone. This explains the low beating degree 
obtained in run (c). 
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Table II. Properties of Paper Obtained from Mill Runs 
Paper dried a H OOSCs and then 
per j ita itione 
Units Fe erie Fade re (c) Run (a) oem (@) Run (c) 
Weight g. per. sq. m. 64 62 62 
Density g./ce. g. per. sq. m. 0.640 0.623 0.583 
Stretch ie 
p Y, 2.08 1.85 1.84 1.97 2.07 PAO) 
oD % 5.03 5.07 4.32 4.02 4.92 4.48 
Av. % ono 3.46 3.08 3.00 3.49 On2t 
aD oe m 6660 7100 6100 7340 7770 6650 
CD m 3620 3520 3160 4000 3510 3250 
Av. m 5140 5310 4630 5670 5640 4950 
OED aces eee cem.-kg. 1.54 1.36 1.20 1.59 1.58 1.47 
CD em.-kg. 2e50 Dee, 1.69 2.01 2.05 1.80 
Av. cm.-kg. 1.95 1.74 1.44 1.80 182 1.64 
DMG oad cm.-kg. So We 1.64 1.89 176 1.64 
CD cm.-kg. 2.79 2.44 1.92 2.64 2.16 1.85 
Av. cm.-kg. Doe 2.08 1.78 Dei 1.96 We) 
Absolute burst ‘ 
MD. Biase tne kgm. 10~4 374 378 312 410 367 345 
CD kgm. 10~4 517 454 364 555 483 410 
Av. kgm. 10~4 440, 416 338 483 425 377 
Burst factor 46.3 46.2 43.9 
Tear factor 
MD 105 99 131 
CD 118 112 142 
Av. TOME 106 136 
Folding endurance 
MD No. 1400 1050 1100 
CD No. 950 420 540 
Av. No 1170 740 820 
Gurley porosity sec. 26 26 6 


The paper produced during these experimental runs had 
less strength than papers normally produced on this ma- 
chine; in fact, the machine had not been designed to produce 
such a grade and the shortness of the run did not allow us to 
set it up. On the other hand, the purpose of these experi- 
ments was not to make bag paper, but to compare the be- 
havior of the furnishes, the applied conditions being equal. 


REMARKS ON THE INDUSTRIAL PRODUCTION OF 
KRAFT PAPER CONTAINING STRAW PULP 


Kraft Bag Paper 


We usually manufacture this grade of paper on a modern 
fourdrinier machine at the speed of 250 to 280 m. per min. 
with a daily output of 70 to 80 m. tons. The reasons which 
lead us to use small percentages of straw pulp as an additive 
for the kraft furnish ensue logically from the results shown in 
the first part of this study. Though we are convinced that 
the addition of straw pulp beaten separately allows us to 
obtain slightly better results, it is our practice for the sake 
of simplicity (as we have a continuous beating system) to 
beat the pulp blends direct. 

The subject of beating behavior was discussed when the 
mill runs were considered. We now add that the presence of 


straw pulp in small quantities considerably improves sheet 
formation on the wire. Furthermore, its presence does not 
alter the drainage of the stuff and even stabilizes it. 

As regards the ease of water removal at the presses, no 
substantial differences can be noticed in relation to a kraft 
furnish only, and the same can be stated with regard to the 
drying rate. 

A lower quantity of dust can be noticed on the calender 
and in the tuber during the bag manufacturing process. In 
this connection, it was objected that also small percentages of 
straw pulp considerably reduce the paper porosity. This is 
true, as can be seen from the results of our tests; it is well 
known, however, that at present such a requisite is not needed 
any longer, as it is easier to carry out the perforation of the 
paper in the tuber. 

Finally, the following remarks must be added: in long- 
fibered paper such as kraft and wrapping paper in general, 
it is also necessary to proceed with a cutting action besides 
the hydration, though within moderate limits. This helps 
not only to improve the sheet formation but mainly to close 
better the sheet texture. 

If only disk refiners are being used, it will not be possible 
to obtain the desired cutting action, whereas the addition of 
straw pulp completely fills this gap. On the other hand, 
many people rightly state that it is not logical to cut long fibers 


Table III. Properties of Pulps Used for Mill Runs 

Run (a) 

Kraft Straw 
Units pulp pulp Blend Run (b) Run (c) 
Beating degree °S.-R: 26 48 35 oo 2 
Draining time sec. 2.0 23.4 6n2 6.6 4.6 
Density g./cec 0.744 0.818 0.765 0.736 OF725 
Stretch % 4.01 3.70 4.56 3.83 3.86 
Breaking length m. 6690 6380 6780 7210 6500 
Caled. breaking energy cm.-kg. 3.41 2.93 3.95 3.48 Sel7 
Bekk breaking energy em.-kg. 3.73 3.29 4.52 3.76 3.46 
Absolute burst energy kgm. 10~4 681 543 798 724 632 
Burst factor 68.0 46.4 66.6 67.0 63.2 
Tear factor 113 38 96 102 120 
Folding endurance No. 1700 350 1480 1300 1180 
Gurley porosity sec. De 362 61 68 9 
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if short-fibered pulp is available. This applies to our case in particular, as straw 
pulp Js easier to beat and, on account of its high content of hemicelluloses, has a 
bonding action which is greater than other short-fibered pulps. 


Gumming Paper 


We can state that the addition of small percentages of straw pulp to furnishes 
for M. F. and M. G. papers (particularly low weight papers) for gumming is as im- 
portant and useful as in kraft bag papers. 

In fact, the small pinholes of the paper caused by the suction boxes and suction 
roll let gum pass through from the other side of the sheet. This is an extremely 
serious inconvenience occurring during the application of the gum, as it compels 
the making of frequent stops in order to clean the roll under the paper and, moreover, 
ee using gummed paper, it allows the gum to pass through, thus rendering the tape 
sticky. 

Such a phenomenon can be fully corrected by reducing paper porosity, this latter 
being exactly proportioned by a proper addition of straw pulp. When the paper- 
maker does not have that pulp available, he has usually recourse to a very high 
hydration, which causes two inconveniences, namely: (1) a slowing down of the 
machine speed; (2) the production of a hard and consequently brittle quality of paper. 
Percentages of straw pulp ranging from 15 up to 30% permit production of paper that 
is not excessively brittle and has the proper porosity so that it is not penetrated by 
gum during both manufacture and use. 


Asvhalting Paver 


As regards paper designed for asphalting, the problem is to be considered as put 
forward more or less in the same terms. The presence of pinholes is to be absolutely 
avoided, as they allow the fused asphalt to pass through the sheet thus forming small 
drops on the other side. It is also necessary for the sheet to be properly formed 
not only for esthetical reasons but essentially for technical ones. The cloudy paper 
absorbs a great quantity of asphalt so that the layer which remains between the 
laminated sheets results thinner in the most cloudy points and acts consequently 
less efficiently as a barrier against moisture. 

Percentages of straw pulp varying between 10 and 25% render the paper free 
of pinholes, less porous and better formed. 

Furthermore, it could be proved that straw pulp, on account of its characteristics, 
shows a better asphalt resistance, thus absorbing a lesser quantity of the same, and 
rendering the layer of the product between the two sheets of paper, thicker, more 
homogeneous, and consequently more efficient. 


CONCLUSIONS 


Our study has proved that the presence of small quantities of unbleached straw pulp 
in a furnish based on kraft pulp causes a definite improvement in nearly all the 
strength properties of the paper manufactured with such a furnish, in comparison 
with the ones which can be obtained from a furnish composed exclusively of kraft pulp. 

This improvement can be observed both when the furnish is prepared with the two 
pulps beaten separately, and when the beating process is carried out on the blend 
of the two pulps. The improvement is greatest in the case of the breaking length 
(up to 16% in comparison with the furnish composed only of kraft pulp) and break- 
ing energy (the Bekk breaking energy can even increase by 30%, and the burst abso- 
lute energy by 65%) and it is minimum in the case of the burst factor. It is only the 
tearing resistance, owing to the addition of a short-fibered pulp, that decreases. 

The addition of straw pulp allows a considerable saving of energy for the beating 
process, as it was evidenced in the course of a mill run carried out on a continuously | 
beaten furnish, and it causes an increase in the beating degree of the furnish. How- | 
ever, our long standing mill experience allows us to state that the paper containing 
straw pulp can be manufactured without difficulty on a modern continuous 
machine running at the speed of 250 to 280 m. per min. The sheet thus obtained 
has higher strength characteristics and a better formation than paper of pure kraft | 
pulp and it is quite suitable for bag production. 

The addition of straw pulp is also of a great importance in the making of both gum- 
ming and asphalting paper; in fact, the better formation and the lower porosity 
render it more suitable for these two treatments than usual kraft paper. | 
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UNITED STATES PATENTS ON PAPERMAKING 


Second Quarter, 1960 


Compiled by The Institute of Paper Chemistry 


Tue following list of United States patents has been com- 
piled from the current numbers of the Official Gazette of the 
United States Patent Office. Because, as a rule, only one claim 
is published in the Gazette, it is not claimed that the list is com- 
plete; also, it is possible that the list may contain some patents 
that do not apply specifically to pulp and paper manufacture. 
Copies of any of the following patents may be obtained from the 
United States Patent Office, Washington 25, D. C., by sending 
twenty-five cents for each patent desired. Or, those desiring 
the patents on mzcrocards should write to The Institute of Paper 
Chemistry, Appleton, Wis. 


April 5, 1960 


Arneson, Edwin L. Can packaging machine. U. 8. patent 
2,931,152. Filed June 30, 1958. 10 claims. Assigned to 
Federal Paper Board Co., Ine. [Cl. 53-209.] A paperboard 
blank is wrapped and locked about a single row of cans. 

Burgmer, Josef. Writing block chain. U.S. patent 2,931,666. 
Filed Nov. 16, 1955. 5 claims. (Cl. 282-11.5.] Improved 
means are provided for joining a number of sets of manifold 
forms to form continuous manifolded stationary. 

Clark, Carleton L. Conditioning papermaking stock. U. S. 
patent 2,931,503. Filed April 21, 1958. 12 claims. Assigned 
to Clark & Vicario Corp. [Cl. 209-211.] A vortex-type dirt 
separator for paper stock is designed to accomplish deaeration 
as well as dirt removal. 

Clark, James d’A. Apparatus and method for producing 
fibrous structures. U. S. patent 2,931,076. Filed Nov. 23, 
1948. 19 claims. Assigned to Fibrofelt Corp. (Cl. 19-156.] 
A fibrous mat is formed by air-laying methods. 

Cunningham, William A., and Pucher, Leo E. Electric bat- 
tery plate. U.S. patent 2,931,846. Filed Sept. 10, 1956. 4 
claims. Assigned to The Elec. Storage Battery Co. [Cl. 136- 
30.] Carboxymethylcellulose is used. 

Daniels, Wilbert P. Carton closing machine. U. S. patent 
2,931,153. Filed March 25, 1955. 8 claims. Assigned to 
Green Bay Box Co. [Cl. 53-374.] A semiautomatic machine 
completes the closing and sealing of a partially erected and 
filled carton. 

David, Leonard. Signature feeding devices. U. S. patent 
2,931,646. Filed July 23, 1958. 7 claims. [Cl. 271-10.] 

Durso, Donald F. Production of cellulose products. U. S. 
patent 2,931,734. Filed July 18, 1958. 12 claims. Assigned 
to the Buckeye Cellulose Corp. [Cl. 106-123.] Certain tall oil- 
based surfactants are added to dissolving pulp to increase the 
filterability of viscose made therefrom. 

_Frank, Anton R., and Giles, William H. Article feeding mecha- 
nism. U.S. patent 2,931,487. Filed Dec. 8, 1958. 5 claims. 
Assigned to Van Buren Machine Corp. [Cl. 198-232.) A 
wrapping machine is provided with means to feed articles to 
be wrapped and to stop the machine if the article supply stops. 

Goms, Richard H. Method of making a molded overlay panel 
structure of low moisture absorption. U. 8. patent 2,931,750. 
Filed Aug. 30, 1954. 9 claims. Assigned to Whirlpool Corp. 
[Cl. 154-110.] 

Hilliard, David P. Remailable billing envelopes. U. S. 
patent 2,931,559. Filed Aug. 23, 1954. 1 claim. Assigned to 
Envo-Bill Corp. [Cl. 229-73.] 

Hoffman, William A., Janosik, James P., and Broeck, James 
S. T., Jr. Fresh meat package and method. U. S. patent 
2,931,732. Filed Dec. 24, 1957. 6 claims. Assigned to E. I. 
du Pont de Nemours & Co. [Cl. 99-174.] A coated cellophane 
meat wrapper is provided. 

Huck, William F. Measurement and control of web tension. 
U. S. patent 2,931,962. Filed Oct. 18, 1957. 6 claims. As- 
signed to Huck Co. [Cl. 318-6.] 

_ Humphner, Ferdinand W. Machine for dispensing and sever- 
ing draw tape. U.S. patent 2,931,419. Filed Aug. 5, 1954. 
Lapeer Assigned to Minnesota Mining and Mfg. Co. [ek 

Ignell, Rolf L. Method and apparatus for the continuous 
production of drinking straws and the like. U. S. patent 
2,931,278. Filed July 12, 1957. 4 claims. [Cl. 93-80.] Spiral- 
wound waxed-paper drinking straws are continuously formed. 

Kine, Benjamin B., and Matlin, Nathaniel A. Bonded 
nonwoven fibrous products and methods for making them. 
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U. S. patent 2,931,749. Filed Aug. 13, 1956. 15 claims. 
Assigned to Rohm & Haas Co. [Cl. 154-101.] _ Certain acrylic 
polymers are used as binders for nonwoven fabrics of cellu- 
losic or synthetic fibers. 

LaBombard, Leon E. Folder belt apparatus. U. 8. patent 
2,931,277. Filed Nov. 25, 1958. 10 claims. Assigned to The 
International Paper Box Machine Co. [Cl. 93-52.] Box 
blanks are folded. ‘ 

Loderhose, Richard E. Record jacket with detachable photo- 
graphs. . §. patent 2,931,557. Filed June 25, 1958. 6 
claims. [Cl. 229-70.] ; 

Long, David M. Method and apparatus for forming fibrous 
glass. U.S. patent 2,931,422. Filed Oct. 26. 1954. 5 claims. 
Assigned to Owens-Corning Fiberglas Corp. [Cl. 154-29.] 

McGihon, Leonard. Carton package. U.S. patent 2,931,490. 
Filed Jan. 8, 1954. 1 claim. Assigned to King Sales & Eng. 
Co. [Cl. 206-65]. An openside can carton is provided. 

Matern, Rudolph A. Carton with sliding closure flap. U.S. 
patent 2,931,554. Filed Aug. 6, 1958. 1 claim. [Cl. 229- 
17.) This is a cigarette carton. 

Matoba, Hisashi. Apparatus for producing a pressed pattern 
in paper. U. S. patent 2,931,064. Filed Sept. 10, 1957. 1 
claim. ([Cl. 18-35.] : 

Messing, Hjalmar S. Grinding device for the breaking down 
of wood fibers. U.S. patent 2,931,586. Filed Aug. 16, 1957. 
7 claims. Assigned to American Defibrator, Inc. [Cl. 241- 
256.) Various structural improvements are made in a de- 
fibrator for woody and the like materials. 

Miller, Paul A. Crimped flat material for filter plugs for — 
cigarettes. U. §S. patent 2,931,748. Filed April 18, 1955. 
5 claims. [Cl. 154-46.] A filter plug is formed from a web of 
paper which has been mechanically deformed in a_ specified 
manner. 

Mueller, Paul A. Rod-shaped filter element. U. S. patent 
2,931,364. Filed Noy. 22, 1957. (Divided; original filed April 
18, 1955.) 1 claim. [Cl. 131-208.] <A cigarette filter formed 
of paper elements is described. 

Muise, Herbert D. Tray. U. S. patent 2,931,556. Filed 
Jan. 13, 1958. 3 claims. Assigned to Continental Can Co., 
Inc. [Cl. 229-34.] Stackable paperboard bread trays are 
provided. 

Newman, Douglas A. Transfer medium and method of 
making. U. S. patent 2,931,752. Filed Sept. 16, 1953. 2 
claims. Assigned to Columbia Ribbon & Carbon Mfg. Co. 
[Cl. 162-172.] An on-machine coating process is used to make 
carbon paper. 

Nystrand, Ernst D. Web winding mandrel. U. S. patent 
2,931,590. Filed Dec. 10, 1956. (Divided; original filed May 
12, 1955.) 2 claims. Assigned to Paper Converting Machine 
Co., Inc. [Cl. 242-72.] A machine for slitting and rewinding 
toilet paper webs is provided with an improved mandrel for 
supporting the small rolls as they are wound. 

Osterberg, Carl T. Can pack, carrier tube, and blank. 
U. S. patent 2,931,492. Filed Dec. 20, 1955. 4 claims. As- 
signed to Cornell Paperboard Products Co. [Cl. 206-65.] 
A wrap-around blank for forming an open-end carrier for cans 
is provided with tabs for retaining the cans in the carrier. 

Park, Arthur D. Method of making an acoustical panel. 
U. S. patent 2,931,736. Filed Aug. 27, 1958. 6 claims. As- 
signed to Armstrong Cork Co. [Cl. 117-9.] Fissured acoustical 
board is provided with a coating including metallic flakes and an 
adhesive. 

Pfohl, Louis H. Container. U. S. patent 2,931,493. Filed 
March 6, 1958. 10 claims. Assigned to Design Center, Inc. 
[Cl. 206-78]. A container for spectacles includes a plastic 
dome and a paperboard bottom piece, and may be attached to 
a display card. 

Pfohl, Louis H. Container. U. S. patent 2,931,494. Filed 
May 5, 1959. 11 claims. Assigned to Design Center, Ine. 
RS, This is similar to U. S. patent 2,931,493 (April 

Robinson, Preston. High energy storage capacitor. U. S. 
patent 2,931,961. Filed Feb. 15, 1955. 1 claim. Assigned to 
Sprague Elec. Co. [Cl. 317-258.] Dielectric-impregnated kraft 
paper is used for spacers. 

Schuller, Werner. Apparatus for the production of a thin 
sheet or mat from glass fibers. U. S. patent 2,931,421. Filed 
July 7, 1953. 4 claims. [Cl]. 154-27]. 

Shields, Albert F. Accumulating and straightening device. 
U.S. patent 2,931,520. Filed Nov. 20, 1958. 18 claims. As- 
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signed to S & S Corrugated Paper Machiner Comming Cl: 
214-6.] Newly formed box blanks are epnvered. a aipiiebed 
and stacked by the conveyor belt system described. ‘ 

Simeone, Mario J., and Glaser, Eugene. Breaking attach- 
ment for slab gum wrapping machines. U. S. patent 2,931,151. 
Filed Jan. 26, 1958. 8 claims. Assigned to American Chicle 
Co. [Cl. 53-123.] Individual sticks of gum are broken off 
from a slab and are wrapped. 

Sloan, Arthur W., and Mann, David J. Cellulose nitrate. 
U. S. patent 2,931,801. Filed Aug. 13, 1954. 2 claims. As- 
signed to Atlantic Research Corp. ([Cl. 260-223.] The ester 
is claimed in the form of spherical nonporous particles of spec- 
ified diameter. 

Sloan, Arthur W., and Mann, David J. Cellulose nitrate 
product. U. S. patent 2,931,800. Filed Aug. 13, 1954. 2 
claims. Assigned to Atlantic Research Corp. [Cl. 260-223. ] 
This is similar to U. S. patent 2,931,801 (April 5, 1960). 

Stalego, Joseph P. Bonded fibrous insulation and method for 
manufacturing same. U. S. patent 2,931,738. Filed Dec. 10, 
1954. 19 claims. Assigned to Owens-Corning Fiberglas Corp. 
[Cl. 117-126.] Glass fibers are bonded with an alkyd resin and 
a urea-borate condensate. 

Steiner, Charles S., Fritz, Earle, Becktel, Jack M., and Kloster, 
William H. Defoaming compositions and process. U.S. 
patent 2,931,780. Filed March 19, 1956. 9 claims. As- 
signed to Swift & Co. [Cl. 252-321.] A foam inhibitor for use 
in papermaking is formed from tall oil pitch. 

Stewart, Bruce D. Calender for friction, schreiner, embossing, 
and other services. U. S. patent 2,931,113. Filed May 12, 
1959. 2 claims. Assigned to McKiernan-Terry Corp. [Cl. 
38-49. ] 

Stratton, Edward B., Jr. Display package. U. S. patent 
2,931,495. Filed Oct. 11, 1956. 1 claim. Assigned to Na- 
tional Cleveland Corp. [Cl]. 206-80.] A skin pack for writing 
pens or the like is provided. 

Tamarin, Bernard. Packaging. U. S. patent 2,931,553. 
Filed April 9, 1956. 12 claims [Cl. 229-17.] A cigarette pack 
is provided with improved rigidity and a sliding closure element. 

Taylor, Russell C. Carrying device for containers. U. S. 
patent 2,931,491. Filed Nov. 30, 1955. 2 claims. Assigned 
to American Can Co. [Cl. 206-65.] Adhesive tape is used to 
unitize two flat-top milk cartons and a handle device is provided. 

Thomasma, John C., and Thomasma, Charls W. Dispenser 
for paper blanks. U. S. patent 2,931,536. Filed Nov. 25, 
1955. 5 claims. Assigned to Sanitor Mfg. Co. [Cl. 221-41.] 
Tissue paper toilet seat covers are dispensed. 

Thornton, Jesse. Impregnation process. U. S. patent 
2,931,737. Filed April 4, 1958. 4 claims. Assigned to Hick- 
son’s Timber Impregnation Co. (G.B.) Ltd. [Cl. 117-116.] 
Cellulosic insulation board is impregnated with a liquid impreg- 
nant so that the impregnant is contained primarily in the sur- 
face areas of the board. 

Torstenson, Stig A., and Emmert, Ernest G. Apparatus for 
determining absorption and liquid penetration of paper. U.S. 
patent 2,931,977. Filed Oct. 19, 1955. 8 claims. Assigned to 
The Standard Register Co. [Cl. 324-65. ] 

Van Antwerpen, Martin. Machine for forming cushioning 
tongues in shock absorbing strips. U. 8. patent 2,931,275. 
Filed March 25, 1958. 3 claims. [Cl. 93-1.] The strips are 
multi-ply board strips of use in cushioning the edges of glass 
sheets. 

Zalkind, Joseph. Device for separating interleaved carbons. 
U. S. patent 2,931,551. Filed May 5, 1955. 7 claims. [Cl. 
225-93]. A small manually operated device removes the carbons 
from a set of manifold stationery. 

Zalkind, Joseph. Devices for separating and sorting manifold 
sets. U.S. patent 2,931,552. Filed March 14, 1957. 5 claims. 
[Cl. 225-101. ] 

Zalkind, Joseph. Mailable map holder. U.S. patent 
2,931,558. Filed Sept. 13, 1957. 5 claims. [Cl]. 229-72. ] 

Zerlin, Hans. Methods of and means for producing, process- 
ing, and for treating articles. U. 8. patent 2,931,276. Filed 
Jan. 29, 1959. 7 claims. Assigned to Jagenberg-Werke A.-G. 
[Cl. 93-39.1.] Paper blanks are moved along two sequential 
concentric paths located in a common plane while container- 
forming operations are conducted on the blanks. 
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Arneson, Edwin L. Bottle carrier. U.S. patent 2,932,424, 
Filed Aug. 19, 1957. 9 claims. Assigned to Federal Paper 
Board Co., Inc. [Cl. 220-113. ] 

Baumgartner, Doyle M. Carton holder. U. S. patent 
2,932,423. Filed Dec. 5, 1956. 2 claims. [Cl. -220-85.] A 
plastic holder is provided for a gable-top milk carton. 

Blake, Edward S. Detergent compositions. U. 8. patent 
2,932,616. Filed Feb. 19, 1957. 7 claims. Assigned to Mon- 
santo Chemical Co. [Cl. 252-135.] Carboxymethylcellulose 
is used, : 
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Curtis, Russell H. Apparatus and method for making fibrous 
tubular bodies. U. S. patent 2,932,604. Filed July 29, 1949. 
4 claims. Assigned to Hawley Prods. Co. [Cl. 162-228. ] 
A filter element is made. 

Day, George D. Heated shell drum dryers. U. 8. patent 
2,932,091. Filed Oct. 8, 1956. 9 claims. [Cl. 34-124. ] 

Drese, Wilhelm. Apparatus for filling, folding, and closing 
containers of paper, cardboard, or the like carton-forming ma- 
terial. U.S. patent 2,932,140. Filed July 7, 1958. 10 claims. 
Assigned to Jagenberg-Werke A.-G. [Cl. 53-266]. Gable- 
top milk cartons are filled and sealed. 

Freeman, Claude C. Bottle carrier. U.S. patent 2,932,425. 
Filed Jan. 22, 1959. 1 claim. Assigned to Container Corp. 
of Am. [Cl]. 220-113.] 

Fry, Horace P., Jr. Sheet coating means with safety clutch. 
U. S. patent 2,932,276. Filed May 31, 1956. 3 claims. As- 
signed to American Viscose Corp. [Cl. 118-33.] An improved 
clutch is provided for the doctor rolls in a machine for coating 
cellophane. 

Gardner, Marvin A., and Ludwig, John H. Apparatus for 
filling cartons with cottage cheese and the like. U.S. patent 
2,932,329. Filed July 11, 1958. 12 claims. Assigned to M. 
Sanford Abbey. [Cl. 141-132. ] 

German, Tilghman L., Jr. Spring pressed pivotated stripper 
means for use with rotary cutter. U. S. patent 2,932,228. 
Filed Jan. 2, 1958. 4 claims. Assigned to Greenwood Eng. 
Co., Inc. [Cl. 83-114]. This device is for use in a printer- 
slotter. 

Glaser, David, and Wittcoff, Harold. Thixotropic coating 
vehicle containing a short oil alkyd resin and a copolymer 
polyamide resin. U.S. patent 2,932,623. Filed April 2, 1956. 
4 claims. Assigned to General Mills, Inc. [Cl. 260-22.] Tall 
oil fatty acids are used in forming a vehicle for paints. 

Hawley, Don M., and Williams, John C. Process of preparing 
felted products containing hydratable and nonhydratable 
fibers. U. S. patent 2,932,601. Filed Nov. 12, 1954. 21 
claims. Assigned to Hawley Prods. Co.  [Cl. 162-145. ] 

Holgersson, Sigbjérn, P. H. E., and Groth, Kjell, J.1. Method 
of preventing depositions of pitch from sulfite pulp. U. S. 
patent 2,932,602. Filed June 13, 1955. 3 claims. Assigned 
to Kopparfors AB. [Cl. 162-158.] Up to 0.1% of a cationic 
surfactant is added to the pulp. 

Hope, David G., Filipowicz, Edwin, A., Renard, Winford G., 
and Wiggins, Robert B. Dispensing devices for paper towels. 
U. 8. patent 2,932,426. Filed March 18, 1955. 3 claims. 
Assigned to Fort Howard Paper Co. [Cl. 221-36.] This is a 
wall-mounted mechanism. 

Johnnides, James D. Flower display holder. U. S. patent 
2,932,384. Filed April 4, 1957. 3 claims. [Cl. 206-45.33.] 
The holder is of paperboard; after assembly with flowers, the 
unit may be overwrapped in cellophane. 

Keeler, Thelma H. Game book. U. S. patent 2,932,095. 
Filed Feb. 25, 1957. 2 claims. [Cl. 35-26.] A child’s game 
book comprises a bound assembly of paper and carbon paper 
sheets. 

La Buff, Hugh P., and Shinal, Joseph B. Image reproduction 
device screen. U. 8. patent 2,932,570. Filed Jan. 23, 1956. 
1 claim. Assigned to Sylvania Electric Prods., Inc. [Cl. 
96-35.] Cellulose nitrate is used in coating a TV picture tube. 

Leslie, Robert S. Bag filling apparatus with provision for 
predetermining package size. U. S. patent 2,932,139. Filed 
April 22, 1957. 4 claims. Assigned to Kenfield Corp.  [Cl. 
53-188. | 

Mau, Earl G. Roll paper dispensers. U.S. patent 2,932,- 
463. Filed Dec. 26, 1956. 1 claim. Assigned 30% to Arnold 
B. Christiansen and 30% to Forest L. Larsen. [Cl]. 242-55.53.] 
A wall-mounted dispenser for rolls of paper is provided. 

Meyer, Edwin W., and Circle, Sidney J. Paper coating 
compositions and process. U.S. patent 2,932,589. Filed March 
12, 1956. 6 claims. Assigned to The Glidden Co. [Cl. 117- 
156.] The composition includes an aqueous anionic dispersion 
a at least one acylated protein and a finely divided inert 
filler. 

Morse, Edward A. Applicator pad. U.S. patent 2,932,052. 
Filed March 15, 1956. 2 claims. Assigned to Personal Prods. 
Corp. [Cl. 15-209.] A cosmetic applicator pad comprises a 
wood pulp pad between layers of nonwoven fabrics. 

Pearson, Leslie S. Package for transporting paper sheets. 
U.S. patent 2,932,389. Filed Sept. 16, 1957. 5 claims. As- 
signed to 8. D. Warren Co. [Cl. 206-60.] A wrapping for 
paper stacked on a pallet is adaptable to different stack sizes. 

Pesa, Henry §S., and Schleicher, Lowell. Pressure sensitive 
transfer record sheet. U. S. patent 2,932,582. Filed Feb. 4, 
1959. 4 claims. Assigned to The National Cash Register Co. 
[Cl. 117-36. ] 

Petersen, Bryon F. Phonograph record extractor. U. S. 
patent 2,932,387. Filed April 13, 1959. 1 claim. Assigned to 
Clayton L. Drew. [Cl. 206-56.] A nylon card is used to draw 
a phonograph record from its envelope. 
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Powell, Edward L. Process for the production of pulp from 
bagasse. U. S. patent 2,932,600. Filed Feb. 25, 1953. 2 
claims. Assigned to Brown and Root, Inc. [Cl]. 162-58.) 

Richter, Johan C. F. C. Apparatus for separating used liquor 
from cellulosic pulp. U. S. patent 2,932,396. 7 claims. As- 
signed to Aktiebolaget Kamyr. [Cl. 210-152.] A screening 
apparatus is used. ; 

Rosenbaum, Werner. Low temperature web drier. U. 5. 
patent 2,932,092. Filed May 28, 1956. 6 claims. Assigned to 
Champlain Co., Inc. [Cl. 34-159.] A printed web is dried 
rapidly, but at low temperatures. . ; 

Saurenmann, William T. Container covering machine. 
U. 8. patent 2,932,141. Filed March 18, 1957. 3 claims. 
Assigned to Sealright-Oswego Falls Corp. [Cl. 53-314.] A 
machine is provided for use in filling cylindrical paper containers 
and applying a cover member to each. : 

Schiefer, Ernest H. Flat tape applicator. U. 8. patent 
2,932,421. Filed Dec. 18, 1957. 4 claims. [Cl. 216-20.] 
A hand-held dispenser applies adhesive tape to a flat surface. 

Sindzinski, Willy. Device for opening letter envelopes, bags, 
or like articles. U. S. patent 2,932,142. Filed March 22, 
1956. 4 claims. Assigned to International Standard Electric 
Corp. [Cl. 53-386.] Bags, cartons, envelopes, and the like 
are opened by suction means for filling or the like. 

Smith, Max M. All paperboard shipping containers for water 
heaters. U. S. patent 2,932,438. Filed June 25, 1956. 6 
claims. Assigned to Crown Zellerbach Corp. [Cl]. 229-14. ] 

Sparling, Earl L. Rigid cardboard gift boxes. U.S. patent 
Filed July 9, 1956. I1claim. [Cl. 229-31.] 

Sterling, George B. High-fold endurance paper and method 
of making the same. U. S. patent 2,932,603. Filed March 
25, 1957. 6 claims. Assigned to The Dow Chem. Co. [Cl. 
162-164.] A terpolymer of butadiene, acrylonitrile, and methyl 
isopropeny] ketone is added to the pulp. 

Tabara, Joseph. Safety cigarette holder made from _per- 
forated paper and metal foil. U.S. patent 2,932,301. Filed 
Jan. 7, 1958. 2 claims. [Cl. 131-174.] The holder is a com- 
bination ashtray and disposal unit. 

Tennler, Rolf. Intermittent feed, web processing apparatus. 
U. S. patent 2,932,508. Filed July 1, 1958. 13 claims. As- 
signed to Firma Fr. Hesser Maschinenfabrik-A.G. [Cl. 271- 
2.4.] 

Thumm, Byron A. Method of producing all skin rayon. 
U.S. patent 2,932,578. Filed Dec. 5, 1955. 4claims. Assigned 
to American Viscose Corp. [Cl. 106-165.] The coagulation 
modifiers are alkylene oxide adducts of 2-aminopyridine. 

Woodrow, Louis J. Discardable dentifrice applicator. U. S. 
patent 2,932,044. Filed Nov. 3, 1958. 9 claims. [Cl. 15- 
131.] A disposable toothbrush comprises dentifrice contained 
in a paper bag and supported on a handle element. 
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Bensel, Duryea. Milk, oil, and fruit container. U.S. patent 
2,933,229. Filed May 29, 1958. 1 claim. Assigned 10% to 
Monte Brice, 10% to Daniel M. Winkler, 5% to Joan Billings, 
5% to Frank L. Pellissier, 5% to Roberta Stewart Brice, and 
5% to David M. Higer. [Cl. 229-14.] The container comprises 
a polyethylene bag and an outer liner, assembled to provide dis- 
pensing means. 

Bugnone, Aldo. Carton. U. S. patent 2,933,232. Filed 
Feb. 1, 1957. 3 claims. [Cl. 229-41.] A pleated bellows top 
closure is formed, including a vertical handle element. 

Byrd, Gerald J. Dispersant and method of making the same. 
U.S. patent 2,933,452. Filed Sept. 7, 1956. 6 claims. Assigned 
to Lignosol Chemicals Ltd. [Cl. 252-353.] A dispersing 
agent is derived from spent sulfite liquor. 

Claybourn, Carlton C., and Kobos, Roman L. Sheet trans- 
ferring mechanism. U. S. patent 2,933,039. Filed Aug. 21, 
1958. 8 claims. Assigned to Miehle-Goss-Dexter, Inc.  [Cl. 
101-183.] Sheets are transferred between impression cylinders 
of a multi-impression printing press. 

Cole, Gerald E. Label dispensing machine. U. S. patent 
2,933,216. Filed Dec. 20, 1955. 20 claims. Assigned to Kleen- 
Stick Prods., Inc. [Cl]. 221-73. ] 

Colgren, Carl T., and Haas, Richard G. Cellular carton. 
U. S. patent 2,933,231. Filed June 30, 1958. 10 claims. As- 
signed to KVP Sutherland Paper Co.  [Cl. 229-28.] A parti- 
npned egg carton with hinged cover is formed from a single 

ank, 

Davis, Stanley L. Packages. U.S. patent 2,933,182. Filed 
Feb. 3, 1958. 2 claims. [Cl. 206-42.) An assembly of plastic 
and paperboard forms a pack for lighter flints. 

Fahrenbach, Wolfgang B., Tonna, Arthur J., and Sariotti, 
Victor A. Tray packing and forming machine. U. 8. patent 
2,932,929. Filed Jan. 8, 1959. 21 claims. Assigned to Burger- 
meister Brewing Corp. [Cl. 53-159.] A paperboard tray is 
formed about the lower portions of four six-pack can carriers, — 

Flanigan, Edwin B., and Flanigan, Katharine H. Cleansing 
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cloth. U.S. patent 2,932,839. Filed Aug. 24, 1953. 2 claims. 
[Cl. 15-122.] The cloth is an assembly of superposed sheets of 
paper and soap. 

Galer, Merrill F. Coating device, U..S. patent 2,933,061. 
Filed March 29, 1957. 1 claim. Assigned to Time, Inc. [Cl. 
118-3.] A coating is flowed onto a paper web down a flexible 
blade which also doctors the coating. 

Geib, Clarence C. Rectifier and method of making same. 
U. S. patent 2,933,661. Filed Aug. 5, 1953. 10 claims. As- 
signed to Fansteel Metallurgical Corp. [Cl. 317-234.] In a 
selenium rectifier, the selenium layer is mechanically bonded to 
kraft paper. 

Graves, Clare E. Disposable shoe shining pad. U.S. patent 
2,932,841. Filed April 28, 1958. 1 claim. [Cl 15-209.] 
The pad comprises deposits of shoe-shining material carried on 
and within a folded sheet of paper. 

Green, Frank B. K. Pulp manufacture. U. S. patent 2,- 
933,208. Filed Dec. 18, 1957. 6 claims. Assigned to Sprout, 
Waldron & Co., Inc. [Cl. 214-17.] Rotary valve means are 
provided for introducing chips into a continuous digester. 

Guyer, Reynolds. Container. U. S. patent 2,933,228. 
Filed March 28, 1955. 1 claim. Assigned to Waldorf Paper 
Prods. Co. [Cl]. 229-14.] A container is formed from corrugated 
having no liner sheet on the inside: reinforcing strips of paper 
are used instead. 

Haakh, Hermann, and Riickert, Alfred. Process for fixing 
pigments on fibrous materials. U.S. patent 2,933,416. Filed 
April 26, 1955. 6 claims. Assigned to Farbwerke Hoechst A.- 
G., vormals Meister Lucius & Briining. [Cl. 117-103.] Paper 
or textiles are dyed or printed with a heat-drying composition 
containing the pigment. 

Hannon, Donald F. Identification card. U. S. patent 2,- 
932,913. Filed Sept. 30, 1958. 5 claims. Assigned to Laminators 
Inc. [Cl. 40-2.2.] A paperboard card is laminated between 
plastic sheets so as to render tampering detectable. 

Harker, Charles B. Dispensing device. U. S. patent 2,- 
933,220. Filed July 3, 1957. 3 claims. Assigned to Bartelt 
Eng. Co. [Cl]. 222-352.] A machine is provided for bagging 
tobacco strands. 

Harrington, Robert C., Jr., and Smith, James L. Flameproof 
cellulose organic acid ester fibers and process for their prep- 
aration. U. 8S. patent 2,933,402. Filed Dec. 12, 1957. 13 
claims. Assigned to Eastman Kodak Co.  [Cl. 106-15. ] 

Helmig, Richard W. Sheet gripper element. U. 8S. patent 
2,933,040. Filed Dec. 19, 1958. 2 claims. Assigned to Harris- 
Intertype Corp. [Cl. 101-412.] A printing press sheet gripper 
holds the sheets with a positive action. 

Hepp, Rudolf. Method and apparatus for the separation of 
folded layers of paper with a protruding edge. U. S. patent 
2,933,312. Filed Nov. 15, 1955. 13 claims. [Cl. 270-54.] 
The apparatus provided opens a folded sheet of paper so that it 
can be interleaved with others. 

Kirchberger, Michael. Folder packer. U. S. patent 2,- 
933,226. Filed July 21, 1958. 5 claims. [Cl. 225-13.] The 
device described folds postage stamps within a paperboard 
folder to provide an assembly for use in a dispensing machine. 

Moore, Dwight M., and Field, Howard, Jr. Temperature 
indicator. U. 8S. patent 2,932,971. Filed Feb. 11, 1957. 1 
claim. Assigned to General Dynamics Corp. (Convair 
Division). [Cl. 73-356.] Blotting paper is used in forming a 
device for use in indicating the peak and sustained temperatures 
to which a specimen may be subjected. 

Mustin, Frank H., and Mulcey, Paul A. Solid fuel unit. 
U. S. patent 2,933,378. Filed Nov. 25, 1957. 6 claims. As- 
signed to Frank H. Fleer Corp. [Cl. 44-14.] The unit—for 
home cooking—consists of interconnected charcoal briquettes 
covered on both sides with paper mache. 

Norton, James A. Method for testing oil filter elements. 
U. S. patent 2,933,604. Filed Sept. 27, 1954. Assigned to 
General Motors Corp. [Cl. 250-83.] An oil filter of resin- 
ae ees paper is tested to determine resin migration into 

e oil. 

Reeves, Wilson A., Drake, George L., Jr., and Guthrie, John 

D. Flame-resistant cellulosic textiles and process of reacting 
cellulose ether textiles with aziridinyl phosphine oxide or sulfide. 
U. S. patent 2,933,367. Filed Oct. 29, 1957. 3 claims. As- 
signed to U.S. Secretary of Agriculture. [Cl. 8-129. } 
_ Salzberg, Harold K., and King, Clifford J. Protein and non- 
ionic agent compositions. U. S. patent 2,933,406. Filed Sept. 
11, 1957. 9 claims. Assigned to The Borden Co. [Cl. 106- 
125.| A paper-coating adhesive includes a surfactant which 
releases air bubbles, preventing pinholes in the coated layer. 

Seaglione, Paul J. Box spout. U. S. patent 2,933,218. 
Filed Jan. .7, 1957. 6 claims. [Cl. 222-90.] A metal device 
cuts an access opening in a carton wall and attaches to the wall 
as a pour spout. 

Schmitz-Hillebrecht, Ernst, and Wolf, Heinz. Process for 
producing shaped bodies. U.S. patent 2,933,401. Filed Aug. 
8, 1956. 6 claims. Assigned to Farbenfabriken Bayer AG. 
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[Cl. 106-15.] A laminating agent including a fungicide or the 
like is provided. 

Sperouleas, Theodore H. J. Medicated tissue. U. S. patent 
2,933,431. Filed March 28, 1957. 18 claims. [Cl. 167-84. ] 
This is a chemical-impregnated tissue paper which releases 
vapors for the alleviation of distress of ailments of the nose and 
throat and the like. 

Stewart, Basil O., and Schneiter, Henry J. Sound absorptive 
structure. U. S. patent 2,933,147. Filed Feb. 20; 1957. 2 
claims. Assigned to National Gypsum Co. [Cl 181-33. 
Wall-covering materials of varying density and acoustical 
properties are formed from a mixture of lime, asbestos fiber, 
foaming agent, and water. 

Stobb, Anton R. Method and means for collecting flexible 
sheets. U. S. patent 2,933,313. Filed Jan. 27, 1958. 15 
claims. [Cl]. 271-68.] Folded signatures are received and 
conveyed to a stacking station. 

Stobb, Anton R. Method and means for collecting and 
stacking flexible sheets. U. 8S. patent 2,933,314. Filed Jan. 
27, 1958. 17 claims. ([Cl. 271-88.] This is similar to U. S. 
patent 2,933,313 (April 19, 1960). 

Strazdins, Edward. Storage of rosin in molten form. U. 8. 
patent 2,933,486. Filed July 30, 1956. 4 claims. Assigned to 
American Cyanamid Co. [Cl. 260-97.5.] Crystallization is 
prevented by reacting the rosin with a small amount of form- 


__ aldehyde. 


Vahle, Raymond. Molded egg carton. 
933,227. Filed Sept. 25, 1956. 3 claims. Assigned to Con- 
tinental Can Co., Inc. [Cl. 229-2.5.] An improved cover 
construction is provided and the carton is designed to be torn 
apart into two completely enclosed smaller cartons. 

Weber, Herbert H. Apparatus for making garment bags and 
the like. U. S. patent 2,933,023. Filed Feb. Si 1957 12 
claims. Assigned to H. G. Weber & Co., Inc. [Cl. 93-8. ] 

Will, Theodore. Book matches. U. S. patent 2,933,181. 
Filed June 23, 1958. 1 claim. Assigned to Fund-Del, Inc. 
[Cl. 206-29.] A matchbook has a pop open cover which provides 
a triple thickness over the front of the book. 

Witt, Everett E., and Holt, Frederick W., Jr. Dextran-sulfite 
liquor solids adhesives. U. S. patent 2,933,405. Filed June 18, 
1956. 2 claims. Assigned to The Commonwealth Engineering 
Con) [Cle 1062123; | 

Witt, Everett E., and Holt, Frederick W., Jr. Dextrin- 
dextran adhesives. U. S. patent 2,933,407. Filed Aug. 8, 
1956. 5 claims. Assigned to The Commonwealth Engineering 
[Cl. 106-162.] This is for use on paper. 

Yezek, Milton. Carton. U. S. patent 2,933,230. Filed 
Feb. 20, 1957. 3 claims. Assigned to General Foods Corp. 
[Cl. 229-17.] The top flaps, when opened, form a pouring spout. 


U.S: patent, 2;- 
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Alsfeld, Max, and Dierichs, Wolfgang. Process for producing 
wrapping material and casting molds. U. S. patent 2,934,453. 
Filed Nov. 27, 1956. 2 claims. Assigned to Henkel & Cie. 
G.m.b.H. [Cl. 117-5.1.] Wrapping paper is coated on one 
side with a swollen water-insoluble alginate and on the other 
side with polyethylene. 

Bach, John W., and Ford, Frederick L. Sheet feeding and 
treating. U. S. patent 2,934,009. Filed Oct. 22, 1956. 4 
claims. Assigned to Pitney-Bowes, Inc. [Cl. 101-235.] An 
improved intermittent feeding means is provided in a postage 
printer. 

Basiago, Raymond. Thermal-type marker. U. S. patent 
2,934,395. Filed July 9, 1957. 5 claims. Assigned to Mc- 
Graw-Edison Co. [Cl]. 346-139.] This marker is for use in 
marking heat-sensitive paper. 

Bennett, John D., and Walker, Rowland. Wrapping machines. 
U. S. patent 2,934,196. Filed March 4, 1959. 6 claims. As- 
signed to Forgrove Machinery Co. Ltd. [Cl. 198-24.] In a 
packaging line in which confectionery tablets are wrapped, 
means are provided to remove faulty tablets from the line. 

Bergstein, Frank D. Dry gloss precast clay laminated paper 
and method of making it. U.S. patent 2,934,467. Filed Feb. 
7, 1957. 22 claims. Assigned to Bergstein Pkg. Trust. [Cl. 
154-97.5. ] 

Binko, Ivan, and Kolar, Jaroslav. Extracting tanning agent 
with cation-containing solution with subsequent cation exchange. 
U.S. patent 2,934,398. Filed Nov. 9, 1955. 11 claims. Assigned 
to Svit, narodni podnik. [Cl. 8-94.32.] The tanning agent is 
prepared from pine bark. 

Brook, Leonard. Wrapping machines. 
871. Filed Feb. 13, 1958. 4 claims. 
Machinery Co. Ltd. [Cl]. 53-234. ] 


U. S. patent 2,933,- 
Assigned to Forgrove 


Buttery, Kenneth T., and Vander Lugt, Thomas, Jr. Bacon 
package. U. S. patent 2,934,253. Filed Feb. 6, 1959. 7 
claims. Assigned to Sutherland Paper Co. [Cl. 229-40.] 


A sleevelike container for sliced bacon is provided with reinforcing 
struts. 
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Cranston, Albert E., Jr. Method and apparatus for packaging 
cylindrical articles. U. S. patent 2,933,866. Filed Aug. 27, 
1957. 10 claims. [Cl. 53-3.] A number of artificial logs made 
of sawdust are banded together with paper or the like. 

d’Adrian, Vincent L. D. Traffic markers. U. 8. patent 2,- 
933,989. Filed Nov. 25, 1955. 7 claims. [Cl. 94-1.5.] Rosin 
and cellulose ethers are used in formulating a composition for 
marking road surfaces. 

Davis, Roger A., and Hewitt, Alan R. Paper feeding devices. 
U. S. patent 2,934,339. Filed April 29, 1958. 14 claims. 
Assigned to International Computers and Tabulators Ltd. 
[Cl. 271-2.4.] Paper is moved at high speed, one line at a time, 
through data printing machines. 

_Gardon, John L., and Leopold, Bengt. Manufacture of 
lignin derivatives. U. 8S. patent 2,934,531. Filed Dee. Ds 
1957. 2 claims. Assigned to Can. International Paper Co. 
[Cl. 260-124.] Highly reactive lignin products are prepared 
from spent sulfite liquor for use in binders in hardboard, wood- 
particle board, and the like. 

Gentry, Hermond G. Means for folding paperboard wrappers 
about objects to be packaged therein. U. S. patent 2,933,870. 
Filed Jan. 11, 1957. 2 claims. Assigned to Mead Packaging, 
Inc.  [Cl. 53-209.] _ A filled sixpack ean carrier is formed. 

Gentry, Hermond G. Method and means for packaging cans 
having chines at the ends thereof.» U. S. patent 2,933,867. 
Filed Feb. 24, 1959. 5 claims. Assigned to Mead Packaging, 
Inc. [Cl]. 53-29.] A filled six-pack can carrier carton is formed. 

Goodwillie, John E. Adjustable stock inlet for papermaking 
machines. U. S. patent 2,934,140. Filed Aug. 28, 1956. 2 
claims. Assigned to Beloit Iron Works. [Cl. 162-317. ] 

Gyllenberg, John L. Slab-barking machine having rotatable 
articulated brush. U. 8S. patent 2,934,111. Filed April 16, 
1956. 9 claims, [Cl. 144-208. ] 

Haglund, Gustaf. Contacting apparatus for gases and liquids. 
U. S. patent 2,934,325. Filed Aug. 6, 1956. 4 claims. As- 
signed to AB Hedemora Verkstider. [Cl. 261-92.] The 
apparatus is for use in preparing sulfite cooking liquor. 

Hindle, Thomas, Brow, Beardwood, and Race, Edward. 
Papermakers’ drier felts. U. S. patent 2,934,097. Filed Dec. 
5, 1957. 13 claims. (Cl. 139-383.] The felt is woven to have 
high capillarity and a structure such that disintegration of the 
face does not result in disintegration of the felt as a whole. 

Hornbostel, Lloyd. Suction flat box cover perforation. 
U. S. patent 2,934,143. Filed June 17, 1957. 2 claims. As- 
signed to Beloit Iron Works. [Cl. 162-351. ] 

Hottendorf, William J., and Harshman, Chester E. Container 
flap cutting machine. U.S. patent 2,933,987. Filed Oct. 15, 
1957. 6 claims. Assigned to H & C Engineering Corp. [Cl. 
93-58.4. ] 

Ikavalko, Erkki. Apparatus for feeding paper pulp at a 
continuous rate into a papermaking machine. U. S. patent 
2,934,141. Filed Nov. 2, 1955. 3 claims. Assigned to Valmet 
Oy. [Cl. 162-337. ] 

Ikavalko, Erkki. Method and apparatus for feeding sub- 
stantially gas-free paper pulp into a papermaking machine. 
U. S. patent 2,934,142. Filed Nov. 2, 1955. 5 claims. As- 
signed to Valmet Oy. [Cl. 162-337. ] 

Justus, Edgar J. Heat pump system for papermachine driers. 
U.S. patent 2,933,826. S claims. Assigned to Beloit Iron Works. 
[Cl. 34-86. ] 

Kramer, Theodore F. Packaging device. U. S. patent 2,- 
934,251. Filed Aug. 2, 1954. 13 claims. Assigned to General 
Motors Corp. [Cl]. 229-14.] A stackable palletizable shipping 
container of paperboard is provided. 

Labine, Roland A. Web feeding device. U. S. patent 2,- 
934,338. Filed Oct. 25, 1956. 10 claims. Assigned to Package 
Machinery Co. [Cl. 271-2.2.] The web is intermittently fed 
from a supply roll to a wrapping station. 

McDufhe, Orville W. Bag closure and method of opening bags. 
U. S. patent 2,934,255. Filed Aug. 19, 1955. 1 claim. As- 
signed to International Paper Co.  [Cl. 229-66. ] 

Meyer-Jagenberg, Giinther. Cell structures for use in filling 
and clesing containers. U.S. patent 2,933,869. Filed March 
24, 1959. 6 claims. Assigned to Jagenberg-Werke A.G. 
[Cl. 53-201.] Improved carton supporting and folding means are 
provided in a machine for filling and closing milk cartons. 

Molla, Pietro. Method and joint for forming tubes from 
corrugated material. U. 8. patent 2,934,466. Filed Dec. 28, 
1953. 6 claims. Assigned to S.A.F.F.A.-S.pA. Fabbriche 
Fiammiferi ed Affini. [Cl. 154-83. ] 

Nestor, Leonard R., and Le Page, Robert A. Production of 
groundwood pulp. U. S. patent 2,934,279. Filed June 29, 
1955. 2 claims. Assigned to Minnesota Mining and Mfg. 
Co. [Cl. 241-200.] The wood billets are ground by a belt 
apparatus, producing relatively long fibers. 

Pardee, Edward L. E. Packaged tree. U. S. patent 2,- 
934,204. Filed July 22, 1957. 3 claims. [Cl. 206-46.) A 
Christmas tree is wrapped in polyethylene film and supported 
within a paperboard shipping carton. 

Pollmann, Max. Mechanism for the filling of cigarette boxes. 
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U. S. patent 2,933,872. Filed June 10, 1958. 6 claims. As- 
signed to Hauni-Werke Koérber & Co. K.G._ [Cl. 53-258. | 

Roberson, Cyrus E. Combination jordan and disk refiner for 
paper stock. U. S. patent 2,934,278. Filed March 14, 1956. 
2 claims. Assigned to Noble & Wood Machine Co. [Cl. 
241-163. ; 

Renee Gerhard. Aluminized building material. U. 5. 
patent 2,933,919. Filed May 20, 1958. 1 claim. [Cl. 72-28.] 
An aluminum foil-paper laminate is included in the assembly. 

Schwartzberg, Louis. Composite molded paper pulp egg 
tray. U.S. patent 2,934,233. Filed July 19, 1956. 1 claim. 
[Cl. 271-26.5. ] 

Schwartzberg, Louis. Composite molded paper pulp egg tray. 
U. S. patent 2,934,233. Filed July 19, 1956. 1 claim.  [Cl. 
217-26.5. | 

Seyforth, Rome C. Hardware package for corner braces and 
the like. U. S. patent 2,934,205. Filed Oct. 30, 1956. 4 
claims. Assigned to Shelby Metal Prods. Co. [Cl. 206-79. ] ‘ 

Shackelford, Jesse J. Feed for box partition assembly device 
and the like. U. S. patent 2,934,340. Filed Feb. 20, 1959. 
(Divided; original filed July 21, 1955.) 8 claims. Assigned to 
Fairmont Box Co.  [Cl. 271-44. ] 

Sproull, Reavis Co., and Hard, Herbert G., Jr. Low power 
factor capacitor. U. S. patent 2,934,686. Filed April 26, 
1955. 2 claims. Assigned to Sprague Elec. Co. [Cl. 317- 
258.] The dielectric paper used is formed of an unbleached 
softwood kraft pulp of specified characteristics. 

Stark, Martin H. Tube body forming mechanism. U. S. 
patent 2,933,988. Filed May 22, 1956. 4 claims. [Cl]. 93- 
82.] The machine forms paperboard tubes of a variety of sizes 
and types. 

Sterick, Harrison D. Ingot mold insert mat. U.S. patent 
2,933,788. Filed Dec. 12, 1957.4 claims. [Cl. 22-139.] 
The mat consists of spirally interwound strips of metal and 
paper or board. 

Stotz, Elmer W. Poulty freezer tray. U.S. patent 2,934,- 
250. Filed Jan. 27, 1958. 9 claims. Assigned to River Raisin 
Paper Co. [Cl. 229-6.! A paperboard poultry freezer tray may 
be stacked while still permitting ventilation. 

Stowasser, Heribert. Metallized bandaging material especially 
for the treatment of wounds. U. 8. patent 2,934,066. Filed 
May 12, 1958. 8 claims. Assigned to Lohmann K.G._ [Cl. 
128-156.] The bandage comprises a cellulosic fiber felt having a 
thin metal coating covering the surfaces of the fibers. 

Strazdins, Edward. Fortified rosin size and paper sized 
therewith. U. S. patent 2,934,468. Filed July 30, 1956. 
13 claims. Assigned to American Cyanamid Co. [Cl. 162- 
180.] The size is the saponified product of a rosin-formaldehyde 
reaction product. 

Tonna, Arthur J. Piggyback carton stacker. U. S. patent 
2,934,221. Filed April 23, 1958. 2 claims. Assigned to 
Burgermeister Brewing Corp. [Cl]. 214-6. ] 

Ullger, Joseph W. Folding box. U. S. patent 2,934,254. 
Filed Aug. 8, 1958. 2 claims. Assigned to William J. Boas 
and Co, [Cl]. 229-41.] A collapsible hatbox is provided. 

Valo, Veikko L. Debarking machine having log rotating and 
advancing wheels and a screw-shaped cutter. U. S. patent 
2,94,3112. Filed Nov. 13,1957. 3claims. [Cl]. 144-208.] 

Warp, Harold. Insulating material. U.S. patent 2,934,465. 
Filed Sept. 19, 1955. 6 claims. Assigned to Flex-O-Glass, 
Inc. [Cl. 154-45.] An expandable structure of asphalt- 
laminated paper forms an insulation material for installation 
between studs of a building. 

Wickstrom, John A. Tray insert for packages. U.S. patent 
2,934,252. Filed May 11, 1959. 6 claims. Assigned to 
Mother’s Cake & Cookie Co. [Cl. 229-35.] A partitioned 
paperboard tray is provided as an insert in a cookie pack. 
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Aarons, Ralph, Baumgartner, William H., and English, Daniel 
R. Flame retardant composition. U. 8. patent 2,935,471. 
Filed Sept. 10, 1958. 10 claims. Assigned to E. I. du Pont de 
Nemours and Co. [Cl. 252-8.1] The composition provided is 
of use in flameproofing paper. 

Baumel, Joseph. Foldable stereoscopic viewer. U. S. patent 
2,934,999. Filed Nov. 17, 1955. 6 claims. [Cl. 88-29.] The 
viewer is folded from a single paperboard blank. 

Belwood, Edwin. School books carryall. U. S. patent 
2,935,240. Filed Feb. 12, 1958. 1 claim. [Cl. 229-52.] This 
carrier is made of a single paperboard blank. 

Biskup, John, Johnson, Spencer, and Wetterau, Paul C. 
Enamel paint and method of producing a surface covering 
resembling a tiled surface. U.S. patent 2,935,417. Filed April 
17, 1956. 17 claims. Assigned to Congoleum-Nairn, Inc. 
[Cl. 117-15.] The coating provided is for application to a paper 
backing in the manufacture of floor and wall coverings. 

Brady, Charles V. Bag. U. S. patent 2,935,241. Filed 
June 21, 1957. 4 claims. Assigned to Bemis Bro. Bag. Co. 
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[Cl, 229-53.) A Pee a coated paper bag is provided for 
ackaging milk or other fluids. 

7 Gane Carlyle G., and Wurzburg, Otto B. Method of 
making paper containing a starch ether and product produced 
thereby. U. S. patent 2,935,436. Filed May 9, 1957. 11 
claims. Assigned to National Starch and Chem. Corp. [Cl. 
162-175.] The ethers, used as pulp additives, are dialkyl amino 
alkyl ethers of starch. ; : ; 

Collier, Alan. Production of hard and flexible microcrystalline 
waxes. U.S. patent 2,935,457. Filed Aug. 6, 1957. 11 claims. 
Assigned to The British Petroleum Co. Ltd. [Cl. 208-25. ] 
The flexible wax is of use in coating and laminating. __ 

Cook, Ralph L., and Andrew, Eugene A. Nitrocellulose 
lacquers. U. S. patent 2,935,414. Filed May 22, 1958. 5 
claims. Assigned to Olin Mathieson Chemical Corp. [Cl. 
106-183. 

ae Clarence C., Jr., Harrow, Lee 8., and Phalen, Jean H. 
Cigarette package. U. S. patent 2,935,228. Filed Jan. 13, 
1958. 3 claims. Assigned to Philip Morris, Inc. [Cl. 221- 
247.] A flip-top box is provided with means to open and lift 
the top and partially eject the first cigarettes of the pack. 

Craig, William L. Paper and method of making same. 
U. S. patent 2,935,438. Filed March 2, 1956. 9 claims. As- 
signed to R. T. Vanderbilt Co., Inc. [Cl]. 162-181.] Calcium 
chloride and sodium silicate are reacted, the product is reacted 
with aluminum sulfate, and the product is used as a paper 
filler. 

de Million-Czarnecki, Gabryel. Dispensing package. U. S. 
patent 2,935,192. Filed Jan. 15, 1958. 8 claims. Assigned to 
Container Corp. of America. [Cl. 207-58.] A roll of sheet 
material is supported for dispensing in a carton having a tri- 
angular cross section. 

Dunbar, Alver, Hausmann, George J., and Johnson, Bayard 
S. Self-sealing asphalt shingle and process for making same. 
U. S. patent 2,935,416. Filed June 10, 1957. 11 claims. 
Assigned to Franklin Research Co.  [Cl. 117-4. ] 

Ecclestone, Awrey. Pocket book cover. U. S. patent 2,- 
935,337. Filed Aug. 4, 1958. 3 claims. [Cl. 281-34.] An 
assembly of paperboard and plastic forms a device which may be 
attached to a paper-backed book to simulate a more expensive 
binding. 

Engleson, Harry E., and Sramek, Elmer D. Article detecting 
mechanism. U. S. patent 2,934,869. Filed Nov. 8, 1957. 4 
claims. Assigned to F. B. Redington, Co. [Cl. 53-57.] Mal- 
function stop-feed means are provided in a cartoning machine. 

Harris, Edward P. Apparatus for making tubing. U. S. 
patent 2,935,003. Filed Feb. 13, 1956. 1 claim. Assigned to 
General Motors Corp. [Cl]. 93-80.] A web of paper is wound 
about a mandrel and mechanically deformed to provide a cor- 
rugated tubing. 

Heine, Henry W. Manufacture of acoustic fireproof tiles. 
U. S. patent 2,934,789. Filed Sept. 3, 1958. 2 claims.  [Cl. 
18-47.5.] Sawdust is included in a ceramic molding composition. 

Higgin, Wilfrid L. Knockdown bottle display stand. U. S. 
patent 2,935,205. Filed Jan. 15, 1959. 9 claims. Assigned to 
Nehi Beverage Co. [Cl. 211-49.] Paperboard separator sheets 
are used. 

Kasten, Walter, and Rohn, Abbott M. Method of forming 
filter endcaps. U. S. patent 2,934,791. Filed Feb. 7, 1956. 
(Divided; original filed Oct. 22, 1953.) 2 claims. Assigned to 
Bendix Aviation Corp. [Cl. 18-59.] Plastic endeaps are molded 
to a pleated paper filter unit. 

King, Ellis G., and Adolphson, Carl. Drilling fluid com- 
position and process. U.S. patent 2,935,473. Filed May 25, 
1959. 121 claims. Assigned to Puget Sound Pulp and Timber 
Co. [Cl. 252-8.5.] Lignin compounds from spent pulping liquors 
are used in making a well-drilling fluid. 

King, Ellis G., and Adolphson, Carl. Process of improving the 
effectiveness of the components of spent sulfite liquor and the 
products thereof. U.S. patent 2,935,504. Filed Oct. 10, 1955. 
27 claims. Assigned to Puget Sound Pulp and Timber Co. 
[Cl. 260-124.] A drilling mud additive is prepared. 

Klause, Karl, and Grupe, Frederick A., Sr. Apparatus for 
applying tear card to inner flap of wrapped package. U. S. 
patent 2,934,870. Filed Sept. 25, 1958. 4 claims. Assigned to 
American Can Co. [Cl. 53-73.] 

Koehler, Karl E. Collapsible pyramid structures and blanks 
therefor. U. S. patent 2,935,238. Filed Jan. 30, 1958. 19 
claims. [Cl]. 229-22.] The structure, formed of paperboard, 
is designed for use as a greeting card. 

Linsk, Jack. Oxygen-containing thermoplastic compositions. 
U. 8. patent 2,935,415. Filed Oct. 28, 1955. 5 claims. As- 
signed to Standard Oil Co. [Cl. 106-189.] A_ plasticized 
cellulose acetate composition is provided. 

Marsh, Roy W.  Self-locking, pliable sheet construction or 
the like. U. S. patent 2,935,239. Filed Nov. A AQT ean 
claim. [Cl. 229-35.] A traylike paperboard container or 
similar structure is provided with improved corner-locking 
means. 

Martin, William T. Machines for unloading jars or the like 
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from cartons. U. S. patent 2,935,217. Filed July 29, 1957. 
stn Assigned to Beech-Nut Life Savers, Inc. [Cl. 

Mitchell, Robert M., Junker, Wesley F., and Torongo, Albert 
H., Jr. Bottle case. U. S. patent 2,935,221. Filed Aug. 11, 
1958. 4 claims. Assigned to National Brewing Co. [Cl. 
220-4.] Reusable ends and bottom are molded of plastic; 
the sides are replaceable paperboard. 

Olson, Kenneth E. Match book. U. S. patent 2,935,184. 
Filed June 11, 1958. 1 claim. [Cl. 206-29.] A cavity is 
provided in the base end of a match book for striking the matches. 

Pasachall, Eugene F. Preparation of starch derivatives 
containing nitrogen. U. S. patent 2,935,509. Filed Aug. 21, 
1956. 2claims. Assigned to Corn Prods. Co. [Cl. 260-233.3. ] 
Starch carbamates of use in water-proofing paper are prepared. 

Patt, William. Feeding of sugar tablets to wrapping machines. 
U. S. patent 2,935,216. Filed Dec. 24, 1958. Issued May 3, 
1960. 2claims.  [Cl. 214-310. ] 

Pfeiffer, Fred B. Method of packaging and sheet material for 
same. U.S. patent 2,934,865. Filed July 8, 1957. (Divided; 
original filed Feb. 3, 1954.) 9 claims. Assigned 50% to Crossan, 
J. R.  [Cl. 53-22.] A method is provided for crinkling paper, 
foil, or plastic to form a packaging material. 

Robinson, Bailey P., Jr. Mechanism for producing a mani- 
folding assembly interlock. U. 8. patent 2,935,002. 1 claim. 
Filed June 28, 1957. [Cl. 93-1.1.] Tongues are cut in the 
margins of superposed webs of manifold paper so as to cause 
them to lock together. 

Rose, Thomas E. Machines for unloading jars or the like 
from cartons. U. S. patent 2,935,215. Filed April 18, 1957. 
Vena Assigned to Beech-Nut Life Savers, Inc. [Cl. 214- 

4. 

Ross, Sidney D., and Allison, William M. Stabilized dielectric 
compositions. U. S. patent 2,935,667. Filed Dec. Ol O55: 
4 claims. Assigned to Sprague Electric Co. [Cl. 317-258. ] 
The paper spacers of a capacitor are impregnated with glycerides 
of fatty acids, and benzil. 

Schmitz, Peter M., and Duren, Kreis. Apparatus for reeling 
a web of material. U. S. patent 2,935,272. Filed Sept. 6, 
1957. 6claims. Assigned to O. Dorries A.G.  [Cl. 242-65. ] 

Seidler, Leon 8. Cigarette packages. U. S. patent 2,935,- 
187. Filed Oct. 8, 1958. 6 claims. [Cl]. 206-41.5.] A cutting 
string device is provided so that the cigarettes may be cut into 
different lengths as desired by the user. 

Shedd, Hugh P. Calendar construction. U. S. patent 2,- 
934,845. Filed May 19, 1959. 4 claims. Assigned to Shedd- 
Brown, Inc. [Cl. 40-119.] An improved sprial binding for a 
wall-mounted calendar is provided. 

Shwayder, Ben. Method of forming multiple curved panels. 
U.S. patent 2,934,790. Filed July 5, 1957. 1 claim. Assigned 
to Shwayder Bros. Inc. [Cl. 18-56.] Compound curves are 
formed in hardboard panels. 

Sottysiak, Joseph. Stability of photographic paper emulsion 
coatings. U. S. patent 2,935,405. Filed Aug. 25, 1955. 6 
claims. Assigned to General Aniline & Film Corp. [Cl. 96- 
110.] 

Stein, Elmer L. Advertising display. U. S. patent 2,934,- 
846. Filed March 13, 1958. 1 claim. Assigned to Eye-Beam 
Displays, Inc. [Cl. 40-125.] A flanged-edge display panel 
with supporting means is constructed to improve the effective 
stiffness of the panel. 

Tasker, Frederick. Self-positioning siphon scraper for drier 
drums. U. 8. patent 2,934,831. Filed Oct. 14, 1957. 3 
claims. Assigned to Howard Smith Paper Mills Ltd. [Cl. 
34-125.] The head of the siphon is maintained in scraping 
position against the interior cylindrical wall of a paper machine 
drier so as to remove condensate as soon as it is formed. 

Taylor, Louis B. Method of making a pigment-filler paper. 
U. S. patent 2,935,437. Filed Nov. 20, 1953. 7 claims. As- 
signed to Columbia-Southern Chem. Corp. [Cl. 162-181.] 
Calcium silicate and sodium bicarbonate are added to a pulp 
slurry and reacted therein. 

Thatcher, Herbert A. Apparatus for packing and wrapping 
food products. U.S. patent 2,934,873. Filed Nov. 12, 1957. 
5 claims. (Cl. 53-370.) Meats are packed into cellulosic 
casings. 

Then, Edward ©. Carrying handle for containers. U. 8. 
patent 2,935,355. Filed Aug. 9. 1957. 5 claims. Assigned to 
American Can Co. [Cl]. 294-87.2.] A paperboard handle 
attaches to two flat-top milk cartons banded together with 
a paper band or the like. 

Vineberg, Joseph H. Packaging device. U. S. patent 
2,935,181. Filed Oct. 21, 1957. 1 claim. [Cl 206-7.] A 
paper bag, including a paperboard hanger element, is provided 
for use in packaging dresses and the like. 

Vogt, Clarence W. Packaging fluent products. U.S. patent 
2,934,867. Filed July 30, 1956. 8 claims. [Cl. 53-30.] Packets 
formed of thermoshaped plastic are reinforced with paper- 
board. 

Watts, Reginald A. Package collector for coin package 
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machine. U. 8. patent 2,934,871. Filed March 10, 1958. 
4 claims. Assigned to Automatic Coinwrapping Machine Corp. 
[Cl. 53-248. ] 

Will, Theodore. Snap-up book match folders. U. 8. patent 
2,935,185. Filed March 5, 1959. 2 claims. Assigned to Fund- 
DelInc. — [Cl. 206-29. ] 

Wise, Robert T. Apparatus for packaging an edible article. 
U. S. patent 2,934,872. Filed Sept. 3, 1957. 9 claims. As- 
signed to Drumstick, Inc. [Cl. 53-296.] An ice cream cone is 
packed within a conical paper container. 
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Alexander, George. Heat-resistant resins and laminates. 
U. S. patent 2,936,260. Filed July 2, 1956. 9 claims. As- 
signed to General Electric Co. [Cl. 154-128.] A modified 
pee formaldehyde resin is provided for laminating paper and 
the like. 

Ayers, Joseph W. Linoleum. U. 8S. patent 2,936,243. Filed 
June 30, 1955. 17 claims. Assigned to J. W. Ayers & Co. 
[Cl. 106-123.] Tall oil derivatives are used in a linoleum 
composition. 

Ayers, Joseph W. Tall oil linoleum. U. S. patent 2,936,244. 
Filed June 30, 1955. 21 claims. Assigned to J. W. Ayers & 
Co. [Cl. 106-123. ] 

Bidwell, Howard. Apparatus for the treatment of paper stock. 
U. S. patent 2,936,128. Filed Dec. 8, 1955. 11 claims. [Cl. 
241-157.] The apparatus accomplished fiberizing and fibrillation 
action on paper stocks, particularly rag stocks. 

Brown, Donald E. Mobile whole-tree wood-chipper unit. 
U. S. patent 2,936,008. Filed April 17, 1957. 6 claims. As- 
signed to The Bauer Bros. Co. [Cl]. 144-162. ] 

Burt, Robert V. Premium feeder. U. S. patent 2,935,827. 
Filed June 24, 1957. 6 claims. Assigned to The Procter & 
Gamble Co. |{Cl. 53-60.] The machine provided feeds premiums 
into cartons of cereal or soap or the like. 

Childers, Robert A. Weatherproof jacketing for instulation. 
U. S. patent 2,936,259. Filed Jan. 24, 1956. 6 claims. As- 
signed to Childers Mfg. Co. [Cl. 154-44.] The jacketing (for 
piping) comprises an outer sheet of thin aluminum and an inner 
asphalt-laminated kraft paper. 

Davidson, William W. Collator. U. S. patent 2,936,167. 
Filed March 29, 1957. 10 claims. [Cl. 270-58. ] 

De Blaere, William H. Collapsible carton. U. 8. patent 
2,936,104. Filed June 1, 1956. 5 claims. Assigned to Bloomer 
Bros. Co. [Cl]. 229-51.] An automatic bottom side-opening ice 
cream carton is designed to permit opening without collapsing. 

Dunning, Robert M. Can carriers. U.S. patent 2,936,069. 
Filed Nov. 8, 1957. 5 claims. Assigned to Waldorf Paper 
Prods. Co. [Cl. 206-65.] This is an open-end paperboard can 
carrier with improved means for holding the cans in the sleeve. 

Eimer, David R. Gift package wrappings. U. S. patent 
2,936,101. Filed April 21, 1958. 3 claims. Assigned 50% to 
Martin Eimer. [Cl. 229-14.] Inner and outer paper wrapping 
sheets are attached to a carton for use in packaging gifts. 

Field, Charles W. Animal bed (construction). U. 8. patent 
2,936,102. Filed April 18, 1956. 8 claims. [Cl. 229-33.] 
The bed is made of corrugated paperboard. 

Francis, Frederick G., and Seaward, John A. Transfer sheets 
for forming thermosensitive copies. U. S. patent 2,936,247. 
Filed June 5, 1958. 2 claims. Assigned to Caribonum Ltd. 
[Cl. 117-36.] A colored (nonblack) transfer sheet is provided for 
use in thermographic duplicating. 

Ginaven, Marvin E. Fiberizing press. U. S. patent 2,935,- 
931. Filed Dec. 17, 1956. 9 claims. Assigned to The Bauer 
Bros. Co. [Cl]. 100-117.] Improvements such as better liquor- 
removing means are provided in a screw press for fiberizing wood 
chips. 

Goss, Harold J. Apparatus for erecting and closing cartons. 
U. S. patent 2,935,918. Filed Sept. 25, 1956. 7 claims. As- 
signed to The International Paper Box Machine Co. [Cl. 
93-53.] Both operational steps are conducted without requiring 
a carton-transfer step in the manufacturing line. 

Herrick, William W., and Tangard, Einar W. Document feed- 
ing and timing device. U.S. patent 2,936,170. Filed Dee. 10, 
1956. 10claims. Assigned to Pitney-Bowes, Inc. [Cl]. 271-12. ] 

Hochmuth, Frank W. Chemical recovery unit. U.S. patent. 
2,936,215. Filed Dec. 19, 1956. 2 claims. Assigned to Com- 
bustion Engineering, Inc.  [Cl. 23-48.] A multistage direct con- 
tact evaporator is provided for spent pulping liquor. 

Inman, William H. Collapsible carton. U. 8. patent 2,936,- 
103. Filed April 18, 1956. 5 claims. Assigned to Bloomer 
Bros. Co. [Cl. 229-51.] An automatic bottom side-opening ice 
cream carton is designed so that it may be opened without col- 
lapsing. 

Kingery, Marion R. Fish bait containers. U. S. patent 
2,935,858. Filed Aug. 9, 1957. 1 claim. [Cl. 62-371.] An 
outer container holds ice, an inner container of paper mache 
holds the bait. 

La Marche, Marcel. Disposable waste container for automo- 
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biles. U.S. patent 2,936,105. Filed Nov. 13, 1956. 3 claims. 

[Cl. 229-53.] The container, formed of paperboard, attaches to 
the auto toe pad. 

Laufer, Frédéric. Presses for processing paper and cardboard. 
U. S. patent 2,935,932. Filed April 3, 1957. 7 claims. As- 
signed to J. Bobst and Son 8. A. [Cl. 100-299. | Improved 
means are provided for effecting the lateral withdrawal of plates 
and the like from the press. 

Linsk, Jack, and Todd, Robert W. Ammonium nitrate 
propellant. U.S. patent 2,936,225. Filed March 21, 1956. 8 
claims. Assigned to Standard Oil Co. [Cl. 52-.5.] Cellulose 
acetate and cellulose acetate butyrate are used. 

Mestre, Luis. Collating machine. U. 8. patent 2,936,168. 
Filed May 31, 1957. 39 claims. [Cl]. 270-58. ] 

Mischke, Edward M. Box making machine. U. 8. patent 
2,935,832. Filed Feb. 3, 1958. 3 claims. [Cl. 53-374.] A 
carton of the wallet type is formed and locked about a product 
such as handkerchiefs or the like. 

Munkachy, Elmer E. Can holder. U. 8. patent 2,936,068. 
Filed Aug. 29, 1957. 2 claims. [Cl. 206-46.] A collapsible 
handled paperboard device is provided as a holder for a can of 
beverage during its consumption. 

Nelson, Alfred M., Stern, Hans M., and Wiener, Jerome B. 
Card processing apparatus. U. 8. patent 2,936,169. Filed 
Feb. 4, 1957. 27 claims. Assigned to Magnavox Co. [Cl. 
271-5.] Ina data card processing system, means are provided to 
shift the position of a card with respect to other cards being proc- 
essed. 

O’Neil, John G. Method and machine for making a container. 
U.S. patent 2,935,919. Filed Nov. 8, 1956. 8claims. Assigned 
to Rapinwax Paper Co. [Cl. 93-82.] The machine provided 
forms a paperboard sheet into cylindrical form with overlapping 
joint and seals the joint. 

O’Sullivan, Denis J. Methods of copy reproduction. U. 8. 
patent 2,935,938. Filed April 17, 1956. 3 claims. Assigned 
50% to Kugene Lefebure. [Cl]. 101-149.4.] A transfer sheet is 
provided for use in hectographic duplicating. 

Otis, Carl W. Knockdown stand for holding bottles. U.S. 
patent 2,936,144. Filed April 27, 1955. 3 claims. [Cl. 248- 
150.) Hardboard elements are assembled to form a structure for 
supporting a bottle or the like. 

Pluckebaum, Jerome J. Loose-leaf retaining device. U. 8. 
patent 2,935,986. Filed Oct. 20, 1955. (Divided; original 
filed Nov. 3, 1954.) 1 claim. Assigned to The Montgomery 
Printing Co. [Cl]. 129-23.] A simple one-piece sheet-retaining 
device is provided in a loose-leaf binder. 

Randles, Arthur E., Jr. Carton forming machine. U. S. 
patent 2,935,917. Filed April 18, 1958. 8 claims. Assigned 
50% to Fred E. Helmick. [Cl. 93-37.] A machine for erecting 
paperboard egg cartons is designed to prevent jamming, to re- 
pees space requirements, and to provide adjustability of 
speed. 

Reik, Ella H. Heater for canned food. U. 8S. patent 2,935,- 
983. Filed March 15, 1957. (Divided; original filed May 17, 
1954.) 7 claims. [Cl. 126-263.] An assembly of foil and paper 
contains a chemical which is rendered exothermic upon wetting 
and is designed for heating a can of army rations in the field. 

Rendall, Warren C. Convertible container and method of 
packing and shipping same. U. S. patent 2,936,239. Filed 
June 21, 1954. 7 claims. Assigned to Crown Zellerbach Corp. 
(Cl. 99-171.] Body and cover sections of a produce-shipping 
container each convert to form separate and smaller containers. 

Silleox, Edward L., and Witt, Harry S. Battery separator 
and method of making same. U. S. patent 2,936,328. Filed 
Feb. 26, 1958. 7 claims. Assigned to U. 8. Rubber Co.  [Cl. 
136-145.| Ribs of vinyl resin are attached to a flat sheet of 
felted cellulosic fibers. 

Stevenson, Allan B. Method and apparatus for depositing cut 
lengths of filament transversely of a moving web. U. 8. patent 
2,936,022. Filed Oct. 4, 1954. 13 claims. Assigned to Ameri- 
can Sisalkraft Corp. [Cl. 154-1.7.] 

Storch, Otto P. Knock-down parallelogrammic display de- 
vice. U.S. patent 2,936,079. Filed Aug. 7, 1959. 10 claims. 
Assigned to Einson-Freeman Co., Inc. [Cl. 211-177.] A col- 
lapsible display stand is setup from paperboard elements and held 
in erected condition by the tension of an elastic band. 

Townsend, Elmer D., Jr., and Hoffman, Richard A. Display 
mount sheet for greeting cards. U.S. patent 2,935,807. Filed 
Telan 1957. 3 claims. Assigned to Gibson Art Co. [Cl. 

Walker, William E. Machines for stripping unwanted mate- 
rial from cut blanks of cardboard and like material. U. S. 
patent 2,935,916. Filed July 12, 1957. 6claims. [Cl. 93-36. ] 

Woelky, Conrad _G. Foldable stand or pedestal. U. S. 
patent 2,936,145. Filed July 7, 1955. 1 claim. Assigned to 
Buckley Dunton & Co., Inc. [Cl. 248-174.] A store window 
display stand is setup from paperboard elements. 

Woodring, Clarence W., and Knepper, Joseph E. Stencil with 
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magnetic holding means. U. S. patent 2,935,936. Filed July 
17, 1956. Sclaims. [Cl. 101-128.1.] 
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Allen, Lloyd G., and MeMillan, Donald A. Pleated filter and 
mechanism for forming same. U. S. patent 2,936,855. Filed 
Oct. 23, 1957. 2 claims. Assigned to General Motors Corp. 
[Cl. 183-71.] The pleated filter material is provided with me- 
chanical deformations which give the correct spacing to the 
leats. 

Bartell, Charles, Weidner, Charles L., and Smith, Richard M. 
Pressure-sensitive adhesive tape. U. S. patent 2,937,109. 
Filed May 7, 1956. 3 claims. Assigned to Johnson & Johnson. 
(Cl. 117-122.] The paper backing is impregnated with a chloro- 
prene elastomer and an aminoacetic acid. 

Berghgracht, Marius. Fluid tight packages. U. S. patent 

2,936,940. Filed Oct. 26, 1956. 1 claim. [Cl. 229-16.] A 
package for liquids or powders is formed of heat-sealable paper or 
dlastic. 
‘ Carpenter, Joseph E., and Kolodny, Edwin R. Dialkylpoly- 
aminopolyalkalene amides as asphalt antistripping agents. U.S. 
patent 2,937,106. Filed Sept. 11, 1957. 6 claims. Assigned to 
American Cyanamid Co. [Cl. 106-273.] The amides used are 
derivatives of tall oil fatty acids. } 

Cazemier, Frits, and Moen, Willem H. G. Method of pasting 
by machine. U.S. patent 2,937,105. Filed May 24, 1956. 3 
claims. Assigned to North American Philips Co., Inc.  [Cl. 
106-193.] A starch adhesive is provided for making corrugated 
aper. 

: Conrnbres John, Pesch, Herman, and Wilcox, Isaac’L. Con- 
tainer top printing mechanism. U. 8. patent 2,936,702. Filed 
Feb. 10, 1958. 6 claims. Assigned to Sealright-Oswego Falls 
Corp. (Cl. 101-44.] 

Cox, Normal L. Viscose process. U. 8S. patent 2,937,070. 
Filed Aug. 2, 1955. 10 claims. Assigned to E. I. du Pont de 
Nemours and Co. [Cl. 18-54.] High-tenacity rayon filaments 
are prepared by conducting spinning and stretching operations 
under specified conditions. 

Cummings, Thomas N., Peterson, Benjamin R., Jr., and Shiu, 
Thomas B. Packaging machine for flowable material. U. 8. 
patent 2,936,798. Filed Sept. 10, 1953. 3 claims. Assigned to 
CPS Mfg. Co. [Cl. 141-88.] A machine for filling erected con- 
tainers with ice cream is provided with feeding means for the 
containers. 

Downs, Samuel M. Container display kit. U. S, patent 
2,936,879. Filed July 16, 1954. 1 claim. Assigned to Owens- 
Illinois Glass Co. [Cl]. 206-45.19.] A hinged cover-container is 
provided with an internal supporting panel which has openings for 
holding glass vials in a display position. 

Fay, Rudolph J. Sandwich assembly and packaging machine. 
U. S. patent 2,936,557. Filed July 21, 1958. 24 claims. As- 
signed to Peters Machinery Co. [Cl. 53-159.] Cockies of the 
sandwich type are formed, grouped, and bagged. 

Forsythe, Alan K. Tall oil fatty acid containing linoleum 
cement. U. 8S. patent 2,937,103. Filed April 29, 1957. 7 
claims. Assigned to Armstrong Cork Co.  [Cl. 106-123. ] 

Fulton, James F. Surgical glove package. U. S. patent 
2,936,881. Filed Oct. 8, 1958. 2 claims. Assigned to The 
Seamless Rubber Co. [Cl. 206-46.] The container used is a 
walletlike paper folder. 

Galley, Hollis T., and Spelbrink, Frank B. Mechanism for 
wrapping roll paper. U. 8S. patent 2,936,559. Filed Feb. 26, 
1958. Q9claims. Assigned to Eastman Kodak Co.  [Cl. 53-211.] 

Gard, George E. Breaker device. U. S. patent 2,936,909. 
Filed Sept. 23, 1957. 1claim. Assigned to Armstrong Cork Co. 
[Cl. 214-8.5.] An apparatus for holding acoustical tiles in a 
stack during a portion of their drying is provided with means to 
prevent the tiles from sticking to each other. 

Gentry, Hermond G. Apparatus for packaging articles. U.S. 
patent 2,936,560. Filed June 15, 1956. 7 claims. Assigned to 
Mead Pkg., Inc. [Cl. 53-219.] A paperboard blank is wrapped 
andl seared about an assembled group of cans to form a unitized 
pack. 

Guyer, Reynolds. Dispensing carton. U.S. patent 2,936,937. 
Filed March 18, 1957. 7 claims. [Cl. 225-48.] An elongated 
dispensing carton is provided for rolls of waxed paper or the like. 

Harpman, Sol. Send-and-return envelopes. U. S. patent 
2,936,946. Filed Nov. 16, 1953. 2 claims. [Cl]. 229-73. ] 

Heller, Hugo R. Bag opener or tearing device. U. S. patent 
2.936, 938. Filed Sept. 14, 1955. 1claim. [Cl. 225-82. ] 

Hindle, Thomas, and Race, Edward. Papermakers’ drier felt. 
U. S. patent 2,936,796. Filed July 3, 1956. 16 claims. As- 
signed to Scapa Dryers Ltd. [Cl. 139-426.] In a multi-ply 
felt, the paper-contacting ply is made of dacron, the other outer 
py of cotton, and an intermediate ply of asbestos. 

verson, Robert J. Apparatus for washing film. U.S. patent 
2,936,468. Filed April 18, 1956. 8 elaine Assigned ae if 
du Pont de Nemours and Co. _{Cl. 15-93. ] 

Jauss, Albert. Apparatus for making ring closures. U. 8. 
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patent 2,936,485. Filed Dec. 24, 1956. 7 claims. Assigned to 
Bohm & Co. ([Cl. 18-19.] Plastic comb rolls are provided for 
use in binding paper sheets. 

Keil, Henry Copy sheet receiving tray for duplicating 
machines. U. 8S. patent 2,937,021. Filed March 24, 1958. 3 
claims. Assigned to Fixture Hardware Corp. [Cl. 271-86. ] 
Sliding contact between the sheets in the tray and resultant 
smearing are prevented. 

Kleist, Dale. Method and apparatus for the attenuation of 
heat softenable materials into fibers. U. 8. patent 2,936,480. 
Filed May 18, 1956. 9 claims. Assigned to Owens-Corning 
Fiberglas Corp. [Cl. 18-2.5.} 

Kohlhaas, Frank A. Positioning and retaining member. 
U.S. patent 2,936,880. Filed Oct. 6, 1958. 2 claims. Assigned 
to Crown Zellerbach Corp. [Cl. 206-46.] An interior packing 
member is provided for spacing a water heater from the walls of its 
shipping container. 

Kukowski, John L., Kovaes, Julius P., and Pierfederici, Alfred 
J. Filter unit. U.S. patent 2,936,891. Filed March 26, 1957. 
3 claims. Assigned to Purolator Prods. Inc. [CLS 210-131 Sh 
molded fiber-resin oil filter is designed to eliminate conventional 
end caps. 

Layden, Paul W. Sheet registering system for printing presses 
and the like. U.S. patent 2,937,020. Filed April 6, 1956. 9 
claims. [Cl. 271-58. ] 

Lau, Erwin M. Bag filling machine. U. 8. patent 2,936,994. 
Filed Sept. 10, 1956. 17 claims. Assigned to Black Prods. Co. 
[Cl. 249-60.] Means are provided to remove accumulations of 
the powdered material being bagged from critical surfaces of the 
bagging machine. 

Levkoff, David. Cartons. U. S. patents 2,936,943. Filed 
Nov. 15, 1957. 3 claims. Assigned 25% to Evelyn 8S. Levkoff, 
25% to Henry S. Levkoff, and 25% to Edith L. Sennet. [Cl. 
229-28.] Various structural improvements are made in a paper- 
board egg carton. 

Lewis, Charles. Cartons. U. 8. patent 2,936,941. Filed 
Oct. 8, 1957. 7 claims. Assigned to Celanese Corp. of America. 
[Cl. 229-23.] A shipping container for yarn cones adjusts to the 
height of the cones. 

Lundquist, Oliver. Box structures. U. S. patent 2,936,939. 
Filed Oct. 19, 1956. 5 claims. |[Cl. 229-8.] An octahedral box 
is setup by existing machinery from a blank cut from a web with- 
out excessive waste. 

McKay, Arthur F., and Podesva, Ctirad. Stabilized phenol- 
formaldehyde resins. U. S. patant 2,937,159. Filed Dec. P43). 
1957. 4 claims. Assigned to Monsanto Can. Ltd. [Cl. 260- 
59.] The resins are of use in wood-particle board and the like. 

Mclearn, Herbert McK. Container filling and weighing ap- 
paratus. U. S. patent 2,936,993. Filed Feb. 29, 1956. 14 
claims. Assigned to American Machinery Corp.  [Cl. 249-59. ] 

Moore, George A. Telescopic self-sealing containers. U. S. 
patent 2,936,944. Filed April 11,1958. S8claims. [Cl. 229-34. ] 
A package comprises a paperboard tray in a plastic sleeve, with 
means for sealing the two elements. 

Morrison, Albert R. Apparatus for forming fibrous glass. 
U. S. patent 2,936,479. Filed April 23, 1956. 5 claims. As- 
signed to Owens-Corning Fiberglas Corp. |[Cl. 18-2.5.] 

Naffin, Alfred. Shear for forming rounded corners on rec- 
tangular cards, etc. U. S. patent 2,926,665. Filed July 26, 
1957. 2claims. [Cl. 83-583. ] 

Nevins, Warren. Display cartons. U. S. patent 2,936,942. 
Filed Aug. 28, 1957. 5 claims. [Cl. 229-28.] Eggs are sup- 
ported in a paperboard structure which leaves much of the egg 
exposed to view, and the assembly is overwrapped in film. 

Peters, William H. Holder for milk cartons. U. S. patent 
2,936,927. Filed Aug. 5, 1957. 1 claim. [Cl. 220-85.] A 
collapsible handled paperboard holder is provided for supporting 
a paperboard milk carton during use. 

Rose, Bertram L. Card feeding apparatus. U. S. patent 
2,937,019. Filed Feb. 18, 1957. 7 claims. Assigned to Inter- 
national Computers and Tabulators Ltd. [Cl. 271-44.] An 
apparatus for feeding cards to a business machine is designed to 
prevent damaging the cards. 

Saffir, Jacob A. Cigarettes. U.S. patent 2,936,763. Filed 
Nov. 8, 1957. 1claim. [Cl. 131-15.] A vent is provided in the 
wrapper so that the smoke may be mixed with air. 

Sano, Tomitaro T. Sheet material dispenser. U.S. patent 
2,936,936. Filed May 29, 1959. 3 claims. [Cl. 225-43.] 
Various improvements are made in a container and dispensing 
apparatus for a roll of paper. 

Schulz, Alfred E. A. Labeling machine for workpieces in 
upright position. U.S. patent 2,936,921. Filed Dec. 17, 1957. 
5 claims. Assigned to Johann Weiss Maschinenfabrik und Ap- 
paratebau G.m.b.H. ([Cl. 216-55.) 

Seven, Raymond P., and Miyashiro, James J. Composite 
photosensitive plate, and method of making printing plate there- 
from. U.S. patent 2,937,085. Filed Jan. 11, 1954. 5 claims. 
Assigned to Ditto, Inc. [Cl. 96-33.] A paperbase offset print- 
ing plate is prepared. ; ; 

Snyder, Francis H. Process for forming resins from phenols 


Tappi - November 1960 Vol. 43, No. 11 


and hydropyrolysis products of lignocellulose. U. S. patent 
2,937,158. Filed June 28, 1956. 8 claims. Assigned to Francis 
H. Snyder and Associates, Inc.  [Cl. 260-56.] The resins may 
be used for paper-impregnating and laminating. 

Van Tuyl, Sidney. Cigarette filter. U. S. patent 2,936,764. 
Filed June 6, 1956. 5 claims. [Cl. 131-208.] The filter is made 
of strips of creased paper. 


Walles, Wilhelm E. Method for treating polyethylene and 
treated polyethylene articles thereby obtained. U. 8. patent, 
2,937,066. Filed Nov. 23, 1955. 12 claims. Assigned to The 
Dow Chemical Co. [Cl. 8-4.] Polyethylene surfaces are 
treated with a sulfonating reagent to improve dyeability and re- 
duce static accumulations. 

Whitman, Harlan M. Banking envelope. U. S. patent. 
2,936,945. Filed Oct. 13, 1958. 4 claims. Assigned to Curtis 
1000, Inc. [Cl. 229-72. ] 

Williams, Philip M. Molded pulp packing tray. U. S. 
patent 2,936,922. Filed March 7, 1958. 18 claims. Assigned 
to Keyes Fibre Co.  [Cl. 217-26.5. | 

Zimmerli, Kurt. Removable roll means for calender. U. S. 
patent 2,936,699. Filed March 25, 1959. 4 claims. Assigned 
to B. F. Perkins & Sons, Inc. [Cl. 100-155. ] 
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Ackley, Edward. Apparatus for fastening cartons. U. 8. 
patent 2,937,486. Filed Jan. 13, 1959. 3 claims. Assigned to 
Julian B. Slevin Co., Inc. [Cl. 53-374.] Means are provided to 
interlock the end closure flaps of filled can carrier cartons. 

Adams, Marion F. Fibreboard fork lift containers. U. S. 
patent 2,937,799. Filed Jan. 31, 1955. 2 claims. Assigned to 
Inland Container Corp. |Cl. 229-14.] The fork truck tines 
enter holes just beneath the reinforced top of the container. 

Bowen, Richard Le Baron, Jr. Constant web tension un- 
winding mechanism. U. S. patent 2,937,819. Filed Sept. 30, 
1955. 13claims. [Cl]. 242-75.5.] 

Buttery, Kenneth T., and Vander Lugt, Thomas, Jr. Display 
carton. S. patent 2,937,743. Filed Jan. 31, 1958. 8 
claims. Assigned to KVP Sutherland Paper Co. [Cl. 206- 
45.14.] An elongated windowed carton is provided for packing a 
dispensing tube. 

Clement, Ernest C. Box making apparatus. U. S. patent 
2,937,536. Filed Jan. 3, 1956. 6 claims. [Cl. 74-26.] Im- 
provements are made in a machine having different sized plungers 
cooperating with an adjustable die to make a wide range of box 
sizes. 

Dazzi, Joachim. Olefinically unsaturated adduct and method 
of preparing same. U.S. patent 2,938,044. Filed Oct. 14, 1955. 
4claims. Assigned to Monsanto Chemical Co.  [Cl. 260-404.8. | 
A tall oil derivative is prepared. 

Didde, Carl W., and Glaser, Donald A. Sheet supporting and 
handling apparatus. U. S. patent 2,937,868. Filed May 5, 
1958. (Divided; original filed Jan. 24, 1955.) 3 claims. [Cl. 
271-30.] Paper sheets are assembled into pad form and adhe- 
sively interconnected. 

Dorfmann, Oskar. Box blank folding machine. U. S. patent 
2,937,578. Filed Oct. 7, 1957. 19 claims. Assigned to Federal 
Carton Corp. [Cl]. 93-49.] The boxes are of a flat interlocked 
type with hinged fully telescoping cover. 

Fink, Raymond E. Carriers for a plurality of articles. U.S. 
pat. 2,937,747. Filed Sept. 22, 1958. 2 claims. Assigned to 
The New Haven Board and Carton Co. [Cl. 206-80.] A num- 
ber of powder-containing pouches are mounted on a diecut 
handled card. 

Green, Emil, and Schlanger, Samuel. Tag machines. U. S. 
patent 2,937,579. Filed March 23, 1959. 10 claims. ([Cl. 
93-91.] A string loop is applied to a paper tag. 

Loomer, Joseph T. Coating process. U.S. patent 2,937,955. 
Filed Dec. 24, 1957. 4 claims. Assigned to Continental Can 
Co., Inc. [Cl. 117-38.] Paper is coated with a first rough coat, 
then with a second coat to fill the pits in the first. 

Marshall, Edward C. Tag with fastening wire. U.S. patent 
2,937,464. Filed Jan. 11, 1957. 15 claims. Assigned to Ameri- 
can Tag Co. [Cl]. 40-2.] Paperboard tags with fastening wires 
are supplied in the form of a rolled strip, with the wires affixed to 
avoid entanglement. 

Michiel, Joseph. Dispensing device for merchandise. U. S. 
patent 2,937,742. Filed April 7, 1958. 4 claims. [Cl. 206- 
44.12.] Articles in the traylike dispenser are urged to the front 
by a rubber-band powered follower as the articles are removed for 
sale. 

Muench, Carl G. Apparatus for applying mortar simulating 
lines on insulating siding. U.S. patent 2,937,614. Filed June 
16, 1955. (Divided; original filed Jan. 17, 1952.) 3 claims. 
Assigned to The Celotex Corp. [Cl. 118-301. ] 

Muller, Henry W. Paper crinkle cup separating device. 
U. S. patent 2,937,786. Filed May 16, 1957. 2 claims. As- 
signed to Muller Paper Goods Co., Inc. [Cl. 221-211.] Paper 
crinkle cups are separated one at a time from a nested stack and 
forwarded for filling or the like. 
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Nefflen, Karl F. Plastic film abrasive sheet. U. 8. patent 
2,937,934. Filed June 29, 1951. 6 claims. Assigned to Urss: 
Secretary of Commerce. [Cl. 51-293.] The sheet comprises 
paper to which is adhered a plastic film in which is embedded 
abrasive material. f 

Netherwood, Paul H. Electrical capacitors. U. 5S. patent 
2,938,153. Filed May 14, 1956. 12 claims. Assigned to 
Sprague Electric Co. [Cl]. 317-258.] The capacitor comprises a 
winding of paper on which is disposed a metallized film, such as a 
film of a cross-linked cellulose ester. : 

Nugent, Henry E. Visual display and method of making same. 
U. S. patent 2,937,931. Filed Sept. 17, 1958. 1 claim.  [Cl. 
41-34.] A display to be assembled by children comprises a 
paperboard backing to which are adhered a number of different 
colored beans. 

Olle, Earl W. Ash tray attachable to cigarette package. 
U. S. patent 2,937,741. Filed June 10,1959. 4 claims. [Cl 
206-38. | 

Olson, Frederick F. Container. U. 8. patent 2,937,744. 
Filed Oct. 5, 1959. 2 claims. Assigned to B. F. Goodrich Co. 
[Cl. 206-45.33.] A display container comprises an open-top 
box within a plastic film bag. 

Reiner, George. Dispensing carton for paper cups. U. S. 
patent 2,937,784. Filed July 25,1957. 5claims. [Cl. 221-63. ] 

Reustle, Frank A. Asphalt roof laying machine. U. 5S. 
patent 2,937,779. Filed March 28, 1958. 9 claims. [Cl. 
216-20. | 

Root, Frank B. Rosin modified poly(alkylene fumarate). 
U. S. patent 2,938,006. Filed May 15, 1959. 7 claims. As- 
signed to U. 8S. Rubber Co. {Cl. 260-26.] A synthetic resin is 
formed; the rosin used may be tall oil rosin. 

Rupp, Fritz. Intermediate stacking device. U. 8S. patent 
2,937,869. Filed Feb. 25, 1959. 4 claims. Assigned to Mas- 
chinenfabrik Augsburg-Nurnberg, A.G.  {Cl. 271-86.] A print- 
ing press is provided with means to move the auxiliary sheet-re- 
ceiving table into position during the interval between delivery 
of two sheets. 

Tabb, James W. Holder for clothing and like. U.S. patent 
2,937,758. Filed Aug. 10, 1956. 1 claim. ([Cl. 211-1.] A 
panelboard backing is provided with a number of clips on one face 
for holding small items of clothing, and with a hanger hook at the 
top. 

Toniolo, Luciano, and Garbin, Giralamo. Pipemaking ma- 
chines. U. S. patent 2,937,701. Filed May 14, 1956. 2 
claims. [Cl. 162-284.] A machine for winding asbestos-cement 
sheet onto mandrels is provided with automatic means for feeding 
and withdrawing the mandrels. 

Wall, Howard M. Packaging machine for flat articles. U.S. 
patent 2,937,485. Filed Oct. 5, 1953. 25 claims. [Cl. 53-187.] 
A stack of several hardboard sheets or the like is inserted into a 
paperbag and the bag is closed and sealed. 

Walton, Charles W., and Buttery, Kenneth T. Packaging 
device for food products and the like. U.S. patent 2,937,800. 
Filed May 28, 1958. 5 claims. Assigned to KVP Sutherland 
Paper Co. [Cl]. 229-87.] A board blank is folded about a group 
of shingled bacon strips and the assembly is overwrapped in film. 

Ward, Robert E., Jr., and Ward, Joan M. Strip film and 
viewer. U.S. patent 2,937,566. Filed May 13, 1957. 1 claim. 
te es A device for viewing a film strip is formed of paper- 

oard. 

Wiman, Karl O. Device for automatically bundling material. 
U. 8. patent 2,937,484. Filed Feb. 5, 1957. 10 claims. As- 
signed to Kopparfors Aktiebolag. [Cl. 53-135.] A press for 
compressing a stack of sheets of pulp is provided with means for 
bundling each compressed stack with wire. 

Winston, Rodney W. Sheet filing equipment. U. S. patent 
2,937,646. Filed Sept. 26, 1956. 3 claims. Assigned to Moore 
Business Forms, Inc. |Cl. 129-16.] A filing system, including 
business forms and a, file folder, is provided in which the sheets 
are held in overlapping relation with marginal portions of the 
sheets registering with the other sheets. 
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Allan, Charles R. Machine and method for producing pre- 
fabricated material of cellular construction. U. S. patent 
2,938,567. Filed May 15, 1956. 9 claims. [Cl. 154-30.] 
Paper is subjected to a series of reverse bending operations and the 
bends secured in place to form a cellular product of use as a core 
in building beards. 

Beachler, Edward D. Fourdrinier wire stringing method and 
apparatus. U.S. patent 2,938,581. Filed May 22, 1956. 14 
claims. Assigned to Beloit Iron Works. [Cl. 162-273. ] 

Bertram, John C. Basket and handle combination. U. S. 
patent 2,938,656. Filed Feb. 3, 1958. 8 claims. Assigned to 
Bertram Wire Prods., Inc. [Cl. 229-52.] The strap handle of a 
paperboard basket telescopes closed when not in use. 

Boyd, Millard C. Wood chip level control. U. S. patent 
2,938,639. Filed Nov. 27, 1957. 7 claims. Assigned to Allied 


188 A 


Chemical Corp. [Cl. 214-17.] A digester is provided with 
means for delivering wood chips at a constant rate. 

Browning, Herbert M., and Hammock, Branch R. | Carton for 
wound yarn. U. S. patent 2,938,625. Filed April 16, 1959. 
5 claims. Assigned to E. I. du Pont de Nemours and Co. [Cl. 
206-65.] A carton is provided with interior packing members by 
which tubes of wound yarn are supported for shipment. 

Buckingham, William D., Ridge, Guy H., Root, Lawrence D., 
and Turner, Frank T. Copy sheet storage and feed mechanism. 
U.S. patent 2,938,721. Filed March 15, 1957. 10 claims. As- 
signed to The Western Union Telegraph Co. (Cl. 271-41. ] 
A telegraphic facsimile transmitting apparatus 1s provided with 
means for storing and feeding copy sheets through the 
transmitter. ; , 

Chaplin, Merle P. Apparatus for making molded pulp articles. 
U. S. patent 2,938,582. Filed Sept. 29, 1953. 25 claims. As- 
signed to Diamond National Corp. [Cl. 162-392. ] : 

Cock, William H. Machine for and method of corrugating 
paper. U.S. patent 2,938,568. Filed Nov. 27, 1956. 5 claims. 
Assigned to Arkell Safety Bag Co. [Cl. 154-30.] 

de la Rosa, Joaquin, Sr., and de la Roza, Joaquin, Jr. Con- 
tinuous cellulose pulp digester. U. 8. patent 2,938,580. Filed 
April 2, 1953. de la Roza, Jr.’s interest assigned to de la Roza, 
Sr. [Cl. 162-244. ] 

Gray, Kenneth R., Steinberg, John C., and Crosby, Hartzell 
L. Alkali bark derivative. U. S. patent 2,938,893. Filed 
Dec. 28, 1955. 7 claims. Assigned to Rayonier Inc.  [Cl. 
260-124.] Douglas-fir bark or the like is digested to provide a 
derivative of use in drilling muds or the like. mt 

Helm, Jack D. Paper bags having airtight areas to facilitate 
automatic bag feeding. U.S. patent 2,938,657. Filed Oct. 28, 
1957.3 claims. [Cl. 229-55. | ; : 

Hillman, James G. E. Apparatus for collecting cigarettes in 
receptacles. U. S. patent 2,938,317. Filed June 23, 1958. 
6 claims. Assigned to Molins Machine Co. Ltd. [Cl. 58-148. ] 
The receptacle groups cigarettes for insertion into a packaging 
container and is designed to provide extra space for the tipped 
ends of cigarettes. 

Hopkins, Frank L. Method of and apparatus for evacuating 
air from bag body at time of filling. U.S. patent 2,938,314. 
Filed Oct. 28, 1957. 5 claims. Assigned to Bemis Bro. Bag 
Co.  [Cl. 53-22. ] 

Horn, Heinz. Electrical cable for heavy currents. U. S. 
patent 2,938,943. Filed Nov. 26, 1954. 4 claims. Assigned to 
Felton & Guileaume Carlswerk A.G. |Cl. 174-102.] The 
insulation used includes oil-impregnated paper and carbon black 
paper. 

Justus, Edgar J. Motor control for paper machine drive ar- 
rangement. U.S. patent 2,939,062. Filed May 24, 1956. 5 
claims. Assigned to Beloit Iron Works. [Cl. 318-44. ] 

Lesch, Hans. Wrapping machines. U. S. patent 2,938,320. 
Filed June 17, 1958. 28 claims. Assigned to Otto Hansel 
Junior G.m.b.H. [Cl. 53-234.] Articles such as pieces of candy 
are wrapped. 

Malcolm, Robert J. Printed circuit panel. U. S. patent 
2,938,939. Filed Sept. 19, 1956. (Dividied; original filed May 
31, 1956.) 1 claim. [Cl. 174-68.5.] Necessary holes are 
formed in the resin-impregnated paper laminate used as the base 
board during the molding of the board. 

Marpillero, Paolo. Bleaching of cellulosic pulp. U.S. patent 
2,938,826. Filed Sept. 2, 1958. 3 claims. Assigned to Societe 
pour ’ Amelioration et le Development des Procedes Industriels 
(SADEPI). [Cl. 162-87.] The pulp is contacted with sodium 
chlorate in the presence of a vanadium catalyst. 

Mittag, Walter P. Web control device. U.S. patent 2,938,- 
720. Filed July 1, 1957. 16 claims. Assigned to J. M. Voith 
G.m.b.H. [Cl. 271-2.6.] A paper machine is provided with a 
guide roll and control device therefor. 

Nelson, John D. High bond strength laminate product. 

U. S. patent 2,938,822. Filed May 26, 1955. 6 claims. As- 
signed to General Electric Co. [Cl]. 154-137.] The laminate is 
for use in upholstering and includes a mat of wood pulp fibers. 
_ Nystrand, Ernst D. Apparatus for handling cylindrical ob- 
jects. U.S. patent 2,938,319. Filed Nov. 4, 1957. 4 claims. 
Assigned to Paper Converting Machine Co., Inc. [Cl. 53-214. ] 
Means are provided to handle and convey a roll of toilet tissue or 
the like as it is being wrapped or banded. 

Paulson, Harold E. Side guide register for sheet feeders. 
eee 2,938,723. Filed July 17, 1958. 14 claims. (Cl. 

Richards, Russell N. Carton cutter. U.S. patent 2,938,264. 
Filed Jan. 2, 1959. 3 claims. [Cl. 30-2.] A razor blade is re- 
Diacenaly mounted in a holder and the device used to open car- 

ons. 

Richter, Frederick H. Method of resisting digester corrosion. 
U. S. patent 2,938,825. Filed Jan. 30, 1953. 5 claims. As- 
signed to The Babcock & Wilcox Co. [Cl. 162-48. ] 

Richter, Johan C. F. C. Digestion apparatus and method. 
U. S. patent 2,938,824. Filed Jan. 22, 1958. 9 claims. As- 
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signed to Aktiebolaget Kamyr. [Cl. 162-42.] Means are pro- 
vided to dilute pulp being discharged from a continuous digester 
with spent liquor separated from the discharged pulp. 

Standal, George M. Knife mounting for planer chippers. 
U. 8. patent 2,938,553. Filed May 15, 1959. 10 claims. [Cl. 
144-224. } 

Thomas, John W. Package fabricating machines. U. S. 
patent 2,938,318. Filed April 25, 1957. 20 claims. Assigned 
to Aspro-Nicholas Ltd.  [Cl. 53-180.] A machine which seals 
two webs together to form packets is adjustable to make different 
sized packets without requiring substitution of machine parts. 

Tien, Jack M. Thermotransfer duplicating process. U. S. 
patent 2,939,009. Filed Feb. 1, 1956. 22 claims. [Cl. 250- 
65.] Heat-sensitive transfer and copy sheets are described. 

Van Bochove, Cornelis, and Hueck, Hendrik J. Process for 
making cellulose materials rotproof. U. §. patent 2,938,815. 
Filed June 30, 1958. 5 claims. Assigned to Nederlandse 
Organisatie voor Toegepast-Natuurwetenschappelijk Onderzoek 
ten behoeve van Nijverheid, Handel en Verkeer. [Clee 
138.5.] The agents used are chloracetamide and formaldehyde. 

Voullaire, Izak J. Method and apparatus for packing fruit. 
U.S. patent 2,938,315. Filed Jan. 27, 1958. 19 claims. [Cl. 
53-35.] The apparatus provided packs fruit into a shipping con- 
tainer so as to form rows and layers of a certain prescribed pat- 
tern. 
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Anness, Russell W. Carton forming and loading apparatus. 
U. S. patent 2,939,258. Filed June 16, 1958. 16 claims. As- 
signed to Lengsfield Brothers Inc.  [Cl. 53-183.] A paperboard 
sleevelike carton for unitizing two cans is formed, filled, and sealed 


s by the apparatus provided. 


Bartelt, Harold L. Mechanism for adding tape to tea bag. 
U. S. patent 2,939,257. Filed March 26, 1958. 4 claims. As- 
signed to Bartelt Eng. Co., Inc. [Cl. 53-134. ] 

Bjarnow, Fred B., Cichelli, Mario T., and Hamilton, Alan G. 
Vapor treatment of a moving web. U. S. patent 2,939, 760. 
Filed Oct. 26, 1955. 3 claims. Assigned te E. I. du Pont de 
Nemours and Co. [Cl. 8-149.2.] The moist paper web is 
bleached on a paper machine by contacting it with hydrogen 
peroxide vapor. 

Briggs, Glenford E. Cigarette packaging. U. S. patent 
2,939,600. Filed April 4, 1958. 3 claims. [Cl]. 216-29.] The 
apparatus provided applies strips of pressure-sensitive tape to 
opposite sides of a group of five cigarette packs. 

Calhoun, Samuel E. Envelope flap opening device. U. S. 
patent 2,939,261. Filed Dec. 5, 1958. 8 claims. Assigned to 
Pitney-Bowes, Inc. [Cl. 53-381.] The flaps of envelopes in a 
stack are opened to receive inserts. 

Cannan, John J. Paper sampler. U. 8. patent 2,939,210. 
Filed Sept. 14, 1954. 6 claims. [Cl. 30-124.] An apparatus is 
provided for cutting a sample from the moving paper web on the 
paper machine. 

Cunnien, Arthur L. Combination package. U. S. patent 
2,939,577. Filed March 12, 1959. 6 claims. Assigned to The 
Gillette Co. [Cl. 206-47.] A paperboard band fits about a 
bottle or the like and has means to hold an associated item of 
merchandise such as a brush. 

D’Ippolite, Joseph M. Partitioned folding containers. U. S. 
patent 2,939,622. Filed Oct. 4, 1956. 2 claims. {Cl. 229-39.] 
A jar of cosmetic preparation or the like is supported by integral 
panels within a display carton. 

Fleischmann, Lester K. Carbon paper pack. U. S. patent 
2,939,726. Filed July 8, 1958. 4 claims. ([Cl. 282-19.] The 
pack is for use in manifolding. 

Flicker, Max. Folded one-piece cartcn. U. 8S. patent 
2,939,576. Filed April 5, 1957. 1 claim. ([Cl. 206-46.] A flat 
carton having multi-ply side and end walls is provided for packing 
furniture items. 

Grant, Jesse R. Cartons for eggs. U.S. patent 2,939,602. 
Filed Oct. 30, 1956. 20 claims. [Cl. 217-26.5.] Molded pulp 
egg flats and cartons are described. 

Hasler, Winfields. Closure construction. U.S. patent 2,939,- 
617. Filed May 20, 1957. 1 claim. Assigned to Morton Salt 
Co. [Cl. 222-556.] A closure element is provided for a sifter 
device located in the top panel of a cylindrical paperboard salt 
container. 

Haver, Fritz. Method of treating filling material and an ap- 
paratus for carrying out this method. U. S. patent 2,939,494. 
Filed July 30, 1954. 30 claims. [Cl. 141-1.] A machine for 
filling bags with cement is provided with means to compress the 
cement prior to loading into the bags to remove air. 

Haywood, Russell I. Cutting machines with means for auto- 
matically disabling the cutting drive and reducing the pressure of 
the clamp drive during replacement of the blade. U. S. patent 
2,939,357. Filed Dec. 19, 1957. 6 claims. Assigned to Harris- 
Intertype Corp. [Cl]. 83-380. ] 

Heckler, Samuel. Wrapping device. U.S. patent 2,939,259. 
Filed May 6, 1958. 1claim. Assigned to United States Rubber 
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Co.  [Cl. 53-259.] A hollow frame is provided to assist in pack- 
ing large bulky items in a bag by rolling the bag down over the 
outside of the article. 

LeTourneau, Robert G. Log handling machine. U. S., 
patent 2,939,596. Filed Aug. 5, 1957. 3 claims. [Cl]. 214-654. ] 
An improved lift carriage mechanism is provided in a fork-lift 
log-handling machine. 

Mittleman, Albert. Container. U. S. patent 2,939,621. 
Filed Jan. 27, 1959. 4 claims. Assigned to Buchanan Electrical 
Prods. Corp. [Cl. 229-17.] An improved hinged cover is pro- 
vided in a small box for packing small items such as washers, nuts, 
and the like. 

Nigrelli, Biagio J., Standley, Wendell E., and Wittmann, 
Richard B. Case loading mechanism and method of loading 
cases. U.S. patent 2,939,256. Filed April 25, 1957. 20 claims. 
Assigned to Ralph W. Johns, Biagio J. Nigrelli, and Robert R. 
Johns. [Cl. 53-26.] Cans are assembled into a group and the 
group is cased. 

Ogle, George L., Betts, Timon R., and Turner, Gerald W. 
Machine for closing container flaps. U. S. patent 2,939,260. 
Filed April 28, 1958. Assigned to Container Corp. of America. 
[Cl. 53-374.] The machine closes the bottom flaps of a shipping 
container holding a heavy article while the filled container is sup- 
ported from below. 

Riccardi, John. Carton divider. U. S. patent 2,939,623. 
Filed March 28, 1955. 1 claim. [Cl. 229-42.] A bottle case 
partitioning member is designed so that a number of smaller 
eunpe bottles may be nested in the upper part of the partitioning 

evice. 

Schluter, Harry C. Automatic labeling machine. U. S. 
patent 2,939,599. Filed April 29,1957. 13 claims.  |Cl. 216-9. ] 

Sevison, Luther E. Web severing apparatus with reciprocating 
feeding and blank delivering means. U. S. patent 2,939,355. 
Filed July 25, 1955. (Divided; original filed Jan. 10, 1952.) 
I claim. Assigned to E. G. Staude Mfg. Co., Inc. [Cl. 83-222. ] 
Box blanks are formed from a web of thermoplastic material. 

Snyder, Leonard W. Container with locking closure. U. S. 
patent 2,939,625. Filed Sept. 20, 1957. 3 claims. Assigned to 
Container Corp. of America. [Cl. 229-45.] A split cover ship- 
ping container is provided with end wall constructions which sup- 
port the ends of the covers and which provide locking means for 
the covers. 

Stein, Elmer L. Display mounted by a bow from a post. 
U. S. patent 2,939,237. Filed Aug. 25, 1958. 7 claims. As- 
signed to Eye-Beam Displays, Inc. [Cl]. 40-311.] A display 
panel is mounted on the upper end of a paperboard tube and the 
lower end of the tube is supported about a bottle neck. 

Stein, Elmer L. Sleeve and post advertising display. U.S. 
patent 2,939,236. Filed Feb. 13, 1958. 9 claims. Assigned to 
Eye-Beam Displays, Inc. ([Cl. 40-311.] This is similar to 
U.S. patent 2,939,237 (June 7, 1960). 

Stone, Wilfred H. Splicing control device. U. §. patent 
2,939,646. Filed Jan. 14, 1957. 12 claims. Assigned to Mere- 
dith Publishing Co. [Cl]. 242-58.2.] The transfer from an old 
roll to a new one in a web-fed printing press is carried out so that 
a minimum of waste is left on the old roll. 

Strasser, Myron 8. Frame for laundered shirts. U. S. patent 
2,939,574. Filed Nov. 30, 1955. 2 claims. [Cl. 206-7.] The 
paperboard frame is provided with embossed ribs to improve the 
rigidity of the frame. 

Svavar, Filip, Gustafsson, Rune, and Waern, Torsten. 
Method for drying or other treatment of a weblike material. 
U. 8. patent 2,939,222. Filed June 23, 1954. 3 claims. As- 
signed to Aktiebolaget Svenska Flaktfabriken. [Cl]. 34-18.] 
Improved efficiency is achieved in a process of drying a pulp web 
by training it about a drying cylinder while treating it with a 
drying medium. 

Tracy, Glen M. Apparatus for perforating sheets. U. S. 
patent 2,939,356. Filed April 20, 1956. 10 claims. Assigned 
to Swanee Paper Corp. [Cl. 93-337.] The apparatus provided 
forms the perforations or slits transversely in a web of toilet 
tissue. 

Whyte, Fred. Feeding and registration of sheets to printing 
and like machines. U. 8. patent 2,939,703. Filed June 17, 
1957.2 claims) | (C10 271-53.) 
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Adams, Raymond C. Display stand base. U. S. patent 
2,940,710. Filed Sept. 8, 1959. 5 claims. ([Cl. 248-174.] The 
stand base is made of corrugated board. 

Bennett, Alan, and Heywood, Derek W. Treatment of tex- 
tiles. U.S. patent 2,940,863. Filed Dec. 15, 1958. 26 claims. 
Assigned to British Industrial Plastics Ltd. [Cl. 117-11.] Hy- 
drophilic colloids such as carboxymethyleellulose are deposited in 
a textile or nonwoven fabric for bonding or stiffening purposes. 

Bracey, Frederick J., Jr. Coupon attaching mechanism for 
bag forming machines. U.S. patent 2,940,233. Filed Oct. 18, 
1957. 10 claims. Assigned to Package Machinery Co.  [Cl. 
53-137. | 

Braun, Ralph V. Treatment of cellulosic pulps. U.S. patent 
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2,940,890. Filed June 25, 1956. 4 claims. Assigned to Kim- 
berly-Clark Corp. [Cl. 162-111.| Soft facial tissues are pre- 
pared from normally unsuitable pulps by adding a fatty acid such 
as oleic acid to the pulp. 

Brothers, William M. Production of plaster board. U.S. 
patent 2,940,505. Filed Oct. 12, 1953. 2 claims. Assigned to 
The British Plaster Board Ltd. [Cl]. 154-1.2. ] 

Browne, Colin L. Crease-proofing cellulosic fabrics, the fabrics 
obtained and methods of making them. U. 8. patent 2,940,817. 
Filed Jan. 29, 1957. 19 claims. Assigned to Rohm & Haas Co. 
[Cl. 8-116.2. ] ; 2 

Burt, Howard J., and Janesek, Louis F. Can unbagging and 
transferring apparatus and method. U. 8. patent 2,940,624. 
Filed April 18, 1956. 8 claims. Assigned to Continental Can 
Co., Inc. [Cl]. 214-152. | 

Butler, Richard A., Jr. Splicing machine. U. 5. patent 
2,940,507. Filed Feb. 6, 1957. 1 claim. [Cl. 154-42.3.] A 
new supply roll is spliced to the tail of the web being drawn from 
an old roll and fed to a printing or other machine. ; 

Carlsson, Sven, and Hellner, Gustaf. Loading and unloading 
apparatus for fiberboard or sheets of similar material. U.S. 
patent 2,940,614. Filed Sept. 12, 1958. 4 claims. Assigned to 
AB Svenska Flaktfabriken. [Cl. 214-1.] Apparatus for mois- 
tening or otherwise treating fiberboard sheets includes sheet- 
turning and feeding means. 

Carter, Sidney T. Labeling machine. U.S. patent 2,940,630. 
Filed Dec. 5, 1955. 65 claims. Assigned to Geo. J. Meyer Mfg. 
Co. [Cl]. 216-13.] 

Christenson, Roger M., and Vogel, Henry A. Resinous coating 
composition comprising nitrocellulose and aldehyde modified 
amide polymer and metallic surface coated therewith. U. 8. 
patent 2,940,943. Filed Feb. 25, 1957. 11 claims. Assigned 
to Pittsburgh Plate Glass Co. [Cl]. 260-15. | 

Conti, John D. Semiautomatic wrapping machine. U. S. 
patent 2,940,236. Filed Sept. 17, 1956. 16 claims. Assigned 
to American Viscose Corp. [Cl. 53-379.] A neat package is 
provided despite the irregular surface of the article being pack- 
aged. 

Stor Carl L. Steering roll construction. U. S. patent 
2,940,752. Filed Feb. 27, 1958. 12 claims. Assigned to 
Electric Eye Equipment Co. [Cl. 271-2.6.] An improved 
mounting is provided for a guide roll used for correcting the lateral 
ee of a web of paper being fed through a printing press or the 
ike. 

Dott, Caspar. Apparatus for sprinkling band-like webs or 
foils, more particularly roofing felts. U. 8. patent 2,940,422. 
Filed April 23, 1957. 6claims. [Cl. 118-312.] 

Dunning, Robert M. Folder lock. U. 8S. patent 2,940,655. 
Filed July 16, 1957. 6 claims. Assigned to Waldorf Paper 
Prods. Co. [Cl. 229-87.] A flat walletlike carton, is provided 
with means for locking the closure flaps. 

Easter, Ross A. Container. U.S. patent 2,940,654. Filed 
Sept. 18, 1958. 4 claims. Assigned to The Pillsbury Co.  [Cl. 
229-43.] An open-top carton has a plastic cover sealed thereto 
by means of flanges on the carton walls. 

Elsas, Norman E. Method of and apparatus for starch cooking. 
U.S. patent 2,940,876. Filed Nov. 27, 1956. 7 claims.  [Cl. 
127-28. ] 

Fiegley, David A., Jr., nd Ray, Leonard N., Jr. Asbestos 
fiber treatment. U.S. patent 2,940,892. Filed Sept. 3, 1957. 
23 claims. Assigned to Armstrong Cork Co. [Cl. 162-145. ] 
The water drainage properties of the fibers are improved for 
papermaking purposes by adding a salt of an organic compound 
such as rosin acids. 

Fiegley, David A., Jr., and Ray, Leonard N., Jr. Controlled 
precipitation of rubber onto asbestos fibers. U.S. patent 2,940,- 
893. Filed Dec. 23, 1957. 14 claims. Assigned to Armstrong 
Cork Co.” [Cl. 162-155. ] 

Fournier, Louis P. Core shaft remover for paper unwinding 
apparatus. U. S. patent 2,940,681. Filed Jan. 7, 1957. 1 
claim. Assigned to International Paper Co. [Cl]. 242-68. ] 

Garwin, Leo. Method of fractionating fatty pitches. U. S. 
patent 2,940,965. Filed May 7, 1958. 9 claims. Assigned to 
Kerr-MeGee Oil Inds., Inc. [Cl. 260-97.6.] The pitch may be 
tall oil pitch. ; 

Graveno, John C. Container. U. 8. patent Re. 24,839. 
Filed July 8, 1959. (Divided; original filed April 14, 1953.) 
3 claims. Assigned 50% to Joseph E. Stern. [Cl. 229-17. ] 
An improved combined opener and pouring spout is provided in a 
gable-top paperboard milk carton. 

Gross, Frank C. Carton locking apparatus. U. S. patent 
2,940,235. Filed Jan. 10, 1958. 6 claims. Assigned to Package 
Machinery Co.  [Cl. 53-376.] The apparatus effects locking of 
a hinged lid carton closure by a tongue-and-slot arrangement. 

Heritage, Clark C. Suction felter apparatus and method. 
U. S. patent 2,940,135. Filed Jan. 30, 1953. 20 claims. As- 
signed 50% to Weyerhauser Co., and 50% to Wood Conversion 
Co. [Cl. 19-156. ] 

Hiatt, Gordon D., and Emerson, John. Coated medicaments. 
U. S. patent 2,940,901. Filed Feb. 3, 1958. 5 claims. As- 
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signed to Eastman Kodak Co. [Cl. 167-82.] Cellulose acetate 
diethyl] amino acetate is used. : 

Holden, Thomas M. Paperboard chairs. U. 8S. patent 
2,940,513. Filed Aug. 20, 1956. 3 claims. Assigned to Flem- 
ing & Sons, Inc. _ [Cl. 155-191. ] ‘ ; 

Hook, Robert D. H. Package for cigarettes and other articles. 
U.S. patent 2,940,590. Filed March 10, 1958. 7 claims. [Cl. 
206-41.2.] A hinged cover construction is provided for a cigarette 
box. ; 

Hultkrans, Paul B. Container for sliced food products. _U. S. 
patent 2,940,861. Filed March 31, 1958. 6 claims. Assigned 
to Milprint, Inc. [Cl. 99-171.] _ A windowed walletlike carton 
without overwrap is used to pack bacon slices. 

Mestre, Luis. Collating machine. U. S. patent 2,940,750. 
Filed Nov. 26, 1957. 47 claims. [Cl. 270-58. ] ; 

Miessler, Paul W., Sr. Container for lamp bulbs or the like. 
U. S. patent 2,940,653. Filed Sept. 16, 1957. 4 claims. As- 
signed to The Hankins Container Co. [Cl. 229-39.] The con- 
tainer is a single-faced sleeve of corrugated with a partition 
which permits insertion of two light bulbs in nesting relation. 

Muller, Paul A. Method of producing endless fibre webs hav- 
ing irregular surfaces. U.S. patent 2,940,891. Filed Aug. 23, 
1956. 5claims. [Cl. 162-113.] A web of paper is mechanically 
deformed and used to make cigarette filters. : : 

Murphy, Emmett H. Apparatus for packing containers into 
cases. U.S. patent 2,940,579. Filed June 17, 1958. 5 claims. 
Assigned to Food Machinery and Chem. Corp. [Cl. 198-21.] 
Tiers of containers are transferred from a multifile supply con- 
veyor into a shipping case. 

Penrod, William R., and Phelps, Richard W. Paper ma- 
chinery. U. S. patent 2,940,418. Filed March 27, 1959. 12 
claims. Assigned to The Black-Clawson Co. [Cl. 118-63.] 
Improved control of the air knife is provided in an air doctor for 
coating paper. 

Peterson, Clarence G. Bag filling and handling means. U. 
S. patent 2,940,482. Filed March 2, 1956. 9 claims. [Cl. 
141-95.] Cream is packed in polyethylene bags, which are sub- 
sequently packed in cartons. 

Pritchard, Howard A. Sheet delivery means for rotary print- 
ing press. U. S. patent 2,940,387. Filed Aug. 21, 1958. 7 
claims. Assigned to Harris-Intertype Corp. [Cl. 101-183. ] 

Reed, Arthur M. Apparatus for delivering and stacking 
blocks of sheets and the like. U. S. patent 2,940,616. Filed 
March 20, 1957. 5 claims. Assigned to Charles R. Stevens, 
Inc. [Cl. 214-6.] Blocks of paper sheets are delivered from a 
trimming machine and are moved to a station at which they are 
stacked. 

Reed, Arthur M. Apparatus for removing blocks of sheets and 
the like from stacks and feeding them forwardly. U. 8. patent 
2,940,617. Filed March 20, 1957. 6 claims. Assigned to 
Charles R. Stevens, Inc. [Cl. 214-8.5.] Blocks of paper sheets 
are removed from a stack and forwarded to a trimming machine. 

Smith, Frederick A., and Welch, Thomas H._ Silicone-coated 
fibrous products and process therefor. U.S. patent 2,940,875. 
Filed June 19, 1956. 7 claims. Assigned to Union Carbide 
Corp. [Cl. 117-161.] The release coatings provided don’t 
reduce adhesive properties of materials brought into contact with 
the coatings. 

Sprague, Robert H., and Friello, Dominick R. Heat sensitive 
copy sheet. U.S. patent 2,940,866. Filed April 10, 1957. 18 
claims. Assigned to Sperry Rand Corp.  [Cl. 117-36. ] 

Stoothoff, Stanley T. Apparatus for mounting films and other 
inserts in cards. U.S. patent 2,940,754. Filed March 29, 1957. 
ete Assigned to Minnesota Mining and Mfg. Co.  [Cl. 
271-36. 

White, Deane R. Adhesive tape. U. S. patent 2,940,884. 
Filed March 30, 1956. 2 claims. Assigned to E. I. du Pont de 
Nemours and Co. [Cl. 154-53.5.] A tape for cinema film patch- 
ing uses a paper liner and paper patches to block out certain ad- 
hesive areas. 
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_ Abramowitz, Eddie. Packaging device for neckties and the 
like foldable articles. U. S. patent 2,941,703. Filed Jan. 24, 
Hees 1 claim. [Cl. 223-87.] The device is formed of paper- 
board. 

Akkeron, Ludwig F. Heat resistant decalecomania transfer 
and method of making and using the same. _U. S. patent 2,941,- 
916. Filed Oct. 19, 1956. 17 claims. Assigned to The Meyer- 
cord Co.  [Cl. 154-95. ] : 

Allen, Robert T. Coin counter and wrapper. U. 8. patent 
2,941,342. Filed Oct. 7, 1958. lclaim. [Cl. 53-154.] 

Balassa, Leslie L. Method for increasing the pigment content 
of presscakes. U. S. patent 2,941,896. Filed July 23 1958. 8 
claims. Assigned to J. R. Geigy A.-G.  [Cl. 106-309. ] Methyl- 
cellulose is used. 

Biek, George. Window envelope and addressed filler sheet 
assembly. U. S. patent 2,941,711. Filed May LOO Sil 
claim. [Cl]. 229-73. ] 

Cassady, Robert T. Method of and apparatus for regulating 
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corrugating machines (variable heat double facer). U.S. patent 
2,941,573. Filed March 28, 1958. 15 claims. [Cl. 154-32. ] 

Clinton, Otto M. Dough cutting and can filling machine. 
U. S. patent 2,941,341. Filed Feb. 17, 1958. 13 claims. As- 
signed to General Mills, Inc. [Cl. 53-123.] Biscuit dough 
wafers are cut and loaded into a container comprising a lined 
cylindrical paper tube closed at the ends. 

Crane, Harold S., and Comstock, Alfred E. Molded pulp 
container. U.S. patent 2,941,708. Filed April 16, 1958. 3 
claims. Assigned to Diamond Natl. Corp.  [Cl. 229-2.5.] A 
molded pulp blank is designed to be set up to form an insulating 
container for products such as ice cream. 

Crawford, Charles P. Filter for cigarettes. U. S. patent 
2,941,533. Filed Oct. 10, 1957. 1 claim. [Cl. 131-10.] The 
filter is formed of tissue paper. 

Densen, Paul, and Roberts, Lawrence H. Edge aligning means 
for travelling combining webs. U. S. patent 2,941,572. Filed 
May 6, 1957. 1 claim. Assigned to Eastern Corrugated Con- 
tainer Corp. [Cl. 154-31.] This apparatus is for use in a cor- 
rugating machine. 

Ford, James G. Electrical coil. U. S. patent 2,942,217. 
Filed Aug. 30, 1957. 5 claims. Assigned to Westinghouse Elec. 
Corp. [Cl. 336-205.] The insulation includes kraft paper 
coated with an adhesive layer carrying tissue paper or linters. 

Fusco, James J. Fourdrinier wire stretch. U. §8. patent 
2,941,593. Filed July 23, 1958. 6 claims. Assigned to The 
Sandy Hill Iron & Brass Works. |[Cl. 162-273.] Improved 
wire-tensioning means are provided on a fourdrinier machine. 

Harker, Charles B. Apparatus for handling flexible walled 
bags. U.S. patent 2,941,676. Filed Feb. 17, 1954. 7 claims. 
Assigned to Riegel Paper Corp. [Cl. 214-7.] The apparatus 
moves filled bags from edge-to-edge to face-to-face relation. 

Harless, Charles A. Sheet cutting and folding machine. 
U.S. patent 2,941,798. Filed Dec. 18, 1958. 11 claims. As- 
signed to Hess and Barker. [Cl]. 270-72. ] 

Huber, Richard, and Zottmann, Otto. Primary galvanic cell. 
U. S. patent 2,942,057. Filed June 27, 1958. 5 claims. As- 
signed to Pertrix-Union G.m.b.H. [Cl. 136-145.] Aluminum 
carboxymethylcellulose and kraft paper are used. 

McAdow, Walter R. Metallized coating compositions. 
U. S. patent 2,941,894. Filed March 16, 1955. 7 claims. 
Assigned to American-Marietta Co. [Cl. 106-193.] Cellulose 
nitrate is used. 

McConnaughay, Kenneth E. Bituminous emulsion. U. S. 
patent 2,941,893. Filed Dec. 22, 1955. 8 claims. [Cl. 106- 
176.) Hydroxypropylmethyleellulose and crude tall oil are used 
in compounding a road-paving composition. 

Minkow, Julius M. Pressure applying machine for use in 
paper box making. U. S. patent 2,941,452. Filed May 28, 
1958. 1 claim. Assigned to City Paper Box Co., Ltd.  [Cl. 
93-36.3.] The end panels of boxes are pressed together while the 
adhesive sets. 

Newman, Douglas A., and Schlotzhauer, Allan T. Plano- 
graphic printing plates. U.S. patent 2,941,466. Filed Aug. 
24, 1956. 3 claims. Assigned to Columbia Ribbon & Carbon 
Mfg. Co., Inc. [Cl. 101-149.2.] | The paper-base plate is pre- 
vented from becoming excessively ink sensitive. 

Osberg, Stanley C. Means for and manner of packaging 
valves and similar products. U. 8S. patent 2,941,662. Filed 
May 22, 1958. 2 claims. Assigned to National Lock Co. 
[Cl. 206-65.] The valves are packed between two pads made of 
several plies of corrugated paper. 

Palmer, Charles KE. Plastic container secured to card. U.S. 
patent 2,941,664. Filed April 7, 1959. 3 claims. [Cl. 206- 
80. 

Plevyak, Chester E. Shipping container. U. S. patent 
2,941,709. Filed May 6, 1957. 4 claims. Assigned to Westing- 
house Elec. Corp. [Cl]. 229-14.] A carton and interior packing 
member are provided for packing a fragile article such as a radio 
receiver. 

Potts, William M., Price, Clegg E., Darholt, Jerome O., and 
Dans, Bernard D. Carton-forming and closing means and 
method. U. S. patent 2,941,340. Filed April 19, 1957. 52 
claims. Assigned to Dacam Corp. [Cl. 53-34.] The carton is 
for packing men’s hose or the like. 

Rogers, Howard H. Multiple opening press. U. 8. patent 
2,941,249. Filed May 29, 1958. 11 claims. Assigned to 
Williams-White & Co. [Cl. 18-17.] Improved means are 
provided for opening and closing a multiple-opening hot-press 
for making hardboard, ete. 

Rosenbacher, Saul E. Paper board display stand. U. S. 
patent 2,941,773. Filed Feb. 6, 1957. 4 claims. Assigned to 
Max Stern’s Sons Co. |Cl. 248-174. ] 

Rosenblad, Curt F. Multiple evaporation methods. U. 5. 
patent 2,941,590. Filed March 14, 1955. 4 claims. — [Cl. 
159-47.] The evaporator, for spent pulping liquors, is designed 
to reduce the effects of corrosion produced by corrosive non- 
condensable gases. 

Salwasser, Melvin. Case packing machine and method. 
U. S. patent 2,941,339. Filed Feb. 10, 1955. 8 claims.- [Cl. 
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53-26.] Cartons or bags are arranged into a group and the group 
inserted into a shipping container. 

Simon, Edward M., Jr. Spinning of viscose. U. §. patent, 
2,941,892. Filed Jan. 31, 1955. 5 claims. Assigned to Atlas 
Powder Co. [Cl. 106-165.] A high-tenacity rayon fiber is 
produced from a viscose to which has been added a polyoxy- 
ethylene ether of a polyhydric alcohol. 

Watkins, Spencer H. Sizing of paper. U. S. patent 2,- 
941,919. Filed Jan. 31, 1957. 5 claims. Assigned to Hercules 
Powder Co. [Cl. 162-180.] The efficiency of tall oil rosin size 
1s improved by reaction with formaldehyde. 

Wells, Roger. Drying apparatus. U. S. patent 2,941,655. 
Filed June 7, 1957. 7 claims. Assigned to Diamond Natl. 
Corp. [Cl. 198-131.] A drier for molded pulp articles is 
designed to prevent warping of the articles. 

Willis, Claude E. F. Web supply mechanism. U. 8. patent 
2,941,742. Filed July 13, 1956. 3 claims. Assigned to R. W. 
Crabtree & Sons Ltd. [Cl]. 242-58.] Means for effecting change- 
over from an old to a new web supply roll being fed to a printing 
press is provided with means for controlling web tension during 
the transfer. 

Zimmerli, Kurt. Removable roll means for calender. U. S. 
patent 2,941,465. Filed March 25, 1959. 5 claims. Assigned 
to B. F. Perkins & Sons, Inc. [Cl. 100-155.] 
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Atkinson, William G. Apparatus for setting up corner lock 
cartons. U. 8. patent 2,942,533. Filed Nov. 19, 1956. 2 
claims. Assigned to Somerville Ltd. [Cl. 93-51.] 

Baumgartner, John R. Carton blank feeding mechanism. 
U.S. patent 2,942,765. Filed May 24, 1956. 6 claims. As- 
signed to Mercury Eng. Corp. [Cl. 225-94.) Multiple blanks 
formed by a blanking press are separated as they are delivered. 

Beachler, Edward D. Multi-ply sheet former. U.S. patent 
2,942,661. Filed Dec. 18, 1956. 2 claims. Assigned to Beloit 
Tron Works. [Cl. 162-304.] A multi-ply web is formed on a 
fourdrinier wire, with each ply being dewatered before the 
next is laid down. 

Beerend, Ray F. Method for packaging sausage patties. 
U. 3S. patent 2,942,987. Filed April 22, 1957. (Divided; 
original filed Jan. 20, 1955.) 3 claims. [Cl. 99-174] A 
number of sausage patties are formed and deposited onto a flat 
carton blank, which is then wrapped around them. 

Boddy, Charles A. Rotary cutter for paper board box ma- 
chines. U.S. patent 2,942,534. Filed June 6, 1955. 2 claims. 
Assigned to St. Regis Paper Co. [Cl. 93-58.2.] The cutter 
trims the blank flaps to a tapered configuration. 

Bodendoerfer, Raymond KH. Blank wrapping mechanism for 
frustoconical cup making machines. U. S. patent 2,942,530. 
Filed Dec. 24, 1958. 7 claims. Assigned to Paper Machinery 
Corp. [Cl. 93-36.1.] 

Collura, Peter C., and Hurley, Robert M. Paperboard carrier 
with handle. U.S. patent 2,942,756. Filed April 21, 1958. 
6 claims. Assigned to Container Corp. of America. [Cl. 
220-113.] A carrier carton is provided for two bottles or cans. 

Ferris, Seymour W. Wax coating compositions. U.S. patent 
2,942,766. Filed Feb. 27, 1959. 17 claims. Assigned to Sun 
Oil Co. [Cl]. 229-3.1.] A composition of wax and fine fibers is 
used to coat cartons. 

Fowlie, Wallace R., Tregay, John L., and DuBois, Edgar H. 
Sheet feed mechanism for duplicators. U.S. patent 2,942,877. 
Filed Oct. 3, 1956. 10 claims. Assigned to A. B. Dick Co. 
[Cl]. 271-31.] 

Frankenfield, Andrew D. Paper doll cut-outs. U.S. patent 
2,942,271. Filed Oct. 29,1956. 1claim. ([Cl. 2-74.] 

Gale, George N. Display device. U. 8. patent 2,942,368. 
Filed Nov. 38, 1958. 5 claims. [Cl. 40-158.] A device for 
displaying a magazine tear sheet or the like comprises a laminated 
display board supported by an easel stand. 

Goodwillie, John E. Cylinder type paper making machine. 
U.S. patent 2,942,662. Filed March 6, 1956. 9 claims. As- 
signed to Beloit Iron Works. [Cl. 162-317.] 

Hogstrom, Nils H. Carton dispenser with means to with- 
draw the lowermost carton. U. 8S. patent 2,942,758. Filed 
March 11, 1955. 3 claims. Assigned to The Ful-Vue-Pak Co. 
[Cl]. 221-222.] Cartons are fed to a filling machine from a supply 
stack of nested cartons. 

Kondrat, Walter. Carton holder. U. S. patent 2,942,828. 
Filed Nov. 14, 1958. 2 claims. [Cl. 248-145.6.] A wire rod 
device is provided for use as a holder and handle element for a 
milk carton during the use thereof. 

Kuchenbecker, Morris W. Receptacle. U. S. patent 2,- 
942,769. Filed Jan. 13, 1958. 2 claims. Assigned to American 
Can Co. [Cl. 229-31.] Improved locking means are provided 
for holding a flat open-top box in erected condition. 

Lerner, Philip. Method of producing a partial vacuum 
package. U. S. patent 2,942,390. Filed Dec. 15, 1958. 7 
claims. [Cl. 53-22.) A stack of meat slices or the like is sup- 
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ported on a paperboard card and a transparent film is sealed 
around them. ; 

Loeser, Donald B., and Bodendoerfer, Raymond EK. Bottom 
expander for paper cups. U. 5. patent 2,942,531. Filed July 
20, 1959. 6 claims. Assigned to Paper Machinery Corp. 
[Cl. 93-36.5.] 

McCall, Richard J. Box. U. 8. patent 2,942,768. Filed 
Dec. 29, 1958. 2 claims. Assigned to Mack-Chicago Corp. 
[Cl. 229-16.] A corrugated carton of hinged tuck-flap lid 
construction is designed to save stock and to improve carton 
strength. ule ; 

Mellvain, John G., and Wolfer, George J. Series drive for 
web fed rotary printing machine. U. 8. patent 2,942,543. 
Filed Jan. 25, 1957. 2 claims. Assigned to Downingtown 
Paper Box Co. [Cl. 101-181.] 0) 

Morrison, Willard L. Method of shipping frozen food. 
U. S. patent 2,942,428. Filed Oct. 23, 1957. 4 claims. As- 
signed to Liquefreeze Co., Inc. [Cl. 62-60.] The system 
described involves packing the food in cartons. 

Ouellette, Clarence P. Tear tape applying mechanism for a 
wrapping machine. U. 8. patent 2,942,528. Filed May 6, 
1957. 17 claims. Assigned to Crompton & Knowles Corp. 
[Cl. 93-1.] The machine provided cuts tongues in a sheet of 
wrapping material, then applies strips of tear tape across the 
tongues. 

Pearce, Lewis C. Apparatus for forming and affixing a divider 
in a box. U. S. patent 2,942,532. Filed Aug. 9, 1956. 22 
claims. Assigned to American Greetings Corp. [Cl. 93-37.] 

Piazze, Thomas E. Bag making machine and method. U.S. 
patent 2,942,529. Filed May 8, 1957. 11 claims. Assigned to 
Continental Can Co., Ine. [Cl. 93-12.] 

Pitner, Lloyd E. Method of producing and binding display 
books. U.S. patent 2,942,283. Filed Dec. 8, 1952. 3 claims. 
[Cl. 11-1.] The display book has pages which open out to form 
a three-dimensional scene or display. 

Shapery, Arthur W., and Shapery, Lillian. Self-totaling 
coin accounting and banking aid. U. S. patent 2,942,723. 
Filed June 11, 1957. 3 claims. [Cl. 206-.84.] A paper device 
having coin-retaining pockets imprinted with a cumulative total 
value is provided for use in making bank deposits. 

Spigelman, Irvin G. Article support. U.S. patent 2,942,771. 
Filed Dec. 3, 1957. 8 claims. Assigned to Chicago Printed 
String Co. [Cl. 229-52.) A large carton is provided with a top 
construction which includes a strap handle. 

Sweet, Howard A. Alphabetic windowed merchandising 
displaying folder. U. S. patent 2,942,727. Filed Sept. 4, 
1957. 1claim. [Cl. 206-56.] Pills are packed in a transparent 
packet retained within a matchbook-like folder having a window 
in the front panel. 

Weiss, Arthur J. Folding paperboard carton. U.S. patent 
2,942,767. Filed Dec. 5, 1956. 6 claims. Assigned to Con- 
tinental Can Co., Ine. [Cl. 229-16.] A carton of known 
type is designed so that its size can be increased while still per- 
mitting it to be glued up on existing machines. 

Yingling, Victor N., and Seel, Howard J. Sheet delivery 
slowdown. U. 8S. patent 2,942, 878. Filed Oct. 4, 1956. 26 
claims. Assigned to Harris-Intertype Corp. [Cl. 271-79.] 

The following patents were received later than those of the 
same issue date and have accumulated during the past quarter. 
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Bailey, Edward A., Bradicich, John B., and Crathern, Charles, 
F. H. Paper box machine. U. S. patent 2,890,630. Filed 
March 28, 1956. 21 claims. Assigned to Food Machinery and 
Chemical Corp. ([Cl. 93-41.) Means are provided to cut out 
ee corners of box blanks and fold and erect the blanks to form 

oxes. 


Oct. 13, 1959 


Tolkmith, Henry, and Britton, Edgar C. O-aryl O-methyl 
phosphoroamidothioates. U.S. patent 2,908,706. Filed March 
5, 1956. 3 claims. Assigned to Dow Chem. Co. [Cl. 260- 
461.] These are preservatives for paper. 


Noy. 10, 1959 


Groves, Kenneth D. Drilling fluids and method of preventing 
loss thereof from well holes. U. S. patent 2,912,380. Filed 
July 17, 1953. 7 claims. Assigned to American Viscose Corp. 
[Cl. 252-8.5.] Cellulose esters and wood fibers are among 
the additives used. : 

Hold, Peter. Electrically heated roll for calenders or the like. 
U. S. patent 2,912,556. Filed May 2, 1958. 11 claims. As- 
signed to Farrel-Birmingham Co., Inc. [Cl. 219-19.] 

Kosche, Horst. Method of preparing esters of cellulose ether 
carboxylic acids. U.S. patent 2,912,430. Filed Dec. 6, 1955. 
6 claims. Assigned to Henkel & Cie., G.m.b.H. [Cl. 260- 
226.) 
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Liao, Tseng W., and Nichols, Frank S. Electrical insulating 
structure and method of making the same. U. S. patent 2,- 
912,382. Filed Sept. 5, 1957. 11 claims. Assigned to General 
Electric Co. [Cl. 252-63.2.] Paper or board is impregnated 
with an electronegative fluorogas, then with a hardenable in- 
sulating resin. 

Stilbert, Elmer K., Jr., Cummings, Ira J., and Clock, Gerald 
Kk. Intumescent coating composition and articles coated 
therewith. U. S. patent 2,912,392. Filed June 27, 1956. 
10 claims. Assigned to The Dow Chemical Co. [Cl. 260- 
17.4.] Wallboard is provided with a wash-resistant intumescent 
fire-retardant coating. 

Stilbert, Elmer K., Jr., Cummings, Ira J., and Clock, Gerald 
E. Intumescent coating composition and articles coated 
therewith. U. 8. patent 2,912,393. Filed Dec. 24, 1958. 
9 claims. Assigned to The Dow Chemical Co. [Cl. 260- 
17.4.] This is similar to U. S. patent 2,912,392 (Nov. 10, 
1959). 

Stilbert, Elmer K., Jr., Cummings, Ira J., and Clock, Gerald 
E. Intumescent coating composition and articles coated there- 
with. U.S. patent 2,912,394. Filed Dec. 24, 1958. 10 claims. 
Assigned to The Dow Chemical Co. [Cl. 260-17.4.] This is 
similar to U.S. patent 2,912,392 (Nov. 10, 1959). 

Taverna, Arthur R. Addition agent for cadmium plating 
solution. U. S. patent 2,912,370. Filed Oct. 7, 1957. 18 
claims. Assigned to Allied Research Prods., Inc. [Cl. 204- 
50.) Hydroxyethylcellulose is used as the additive. 


Dec. 8, 1959 


Vierk, Ernest R., and Karr, Theodore J. Lubricating com- 
positions. U. S. patent 2,916,449. Filed July 22, 1957. 12 
claims. Assigned to Sinclair Refining Co. [Cl. 252-32.7.] 
This is a paper machine lubricant. 


Dec. 15, 1959 


Apel, Alfons, and Rossler, Georg. Preparation of stable 
polyol solutions and the resulting product. U. 8. patent 2,- 
917,390. Filed Dec. 12, 1957. 7 claims. Assigned to Udic 
Société Anonyme. [Cl. 99-142.] The solutions are prepared 
from liquors obtained in the saccharification of cellulose materials. 

Peterson, Norman R., and Cummings, Ira J. Latex-base 
intumescent coating compositions containing solid plasticizers. 
U. S. patent 2,917,476. Filed April 2, 1956. 2 claims. As- 
signed to Dow Chemical Co. [Cl. 260-17.4.] The coating is 
for wallboard. 


Dec. 29, 1959 


Etheridge, Oliver R. Apparatus for pasting or cooking starch. 
U. S. patent 2,919,214. Filed Jan. 31, 1958. 9 claims. As- 
signed to A. KE. Staley Mfg. Co. [Cl. 127-28.] 


Jan. 12, 1960 


Allen, Edward M. Method of preparing a finely-divided 
alumina-silica pigment. U. 8. patent 2,920,974. Filed Feb. 
15, 1957. 10 claims. Assigned to Columbia-Southern Chem. 
Corp. [Cl. 106-288.] The pigment is a paper-opacifying agent. 


Jan. 19, 1960 


Stannett, Vivian T., and Shibel, Frederick C. Para-urazine- 
formaldehyde resin. U. S. patent 2,921,924. Filed Feb. 20, 
1958. 5 claims. Assigned to W. R. Grace & Co. [Cl. 260- 
67.6.] The resin is of use in improving the wet and dry strength 
of paper and in other adhesive applications. ; 


Jan. 26, 1960 


Boettner, Fred K. N-alkyi-N-sorbitylureas. U. 8. patent 
2,922,784. Filed Feb. 27, 1958. 5 claims. Assigned to Rohm 
& Haas Co. [Cl. 260-211.] These compounds are of use in 
imparting rewetting properties to wet-strength papers. 

Tolkmith, Henry. Method for the manufacture of phos- 
phorodichloridothioates. U. S. patent 2,922,814. Filed Sept. 
3, 1957. 4 claims. Assigned to Dow Chem. Co. [Cl. 260- 
461.] The product is of use as a preservative for paper. 


Feb. 2, 1960 


Braunlich, Richard H. Gas solid contact. U. S. patent 
2,923,378. Filed April 5, 1955. 5 claims. Assigned to nee 
can Viscose Corp. [Cl. 183-114.2.] Filaments of viscose con- 
taining a chemical reagent are prepared for use in various chemi- 
cal processes. 

Fawley, Harry, Golben, Michael, and Dubé, David J. Xan- 
thate dissolver. U.S. patent 2,923,604. Filed Feb. 18, 1957. 
(Divided; original filed Aug. 13, 1954.) 4 claims. Assigned to 
American Viscose Corp. [Cl. 23-286.] The apparatus provided 
effects the dissolution of difficulty soluble xanthate crumbs with- 
out comminuting insoluble particles. 
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Klager, Karl Nitroisocyanates. U. 8. patent 2,923,726. 
Filed Jan. 21, 1954. 8 claims. Assigned to Aerojet-General 
Corp. [Cl. 260-453.] These compounds are of use as water- 
proofing agents for paper. 

Szumski, Stephen A., and Petty, Milton A. Composition of 
matter for the control of foam. U. S. patent 2,923,688. Filed 
Jan. 29, 1958. 11 claims. Assigned to American Cyanamid 
Co. [Cl.252-321.] A papermaking foam inhibitor comprises a 
glyceride oil to which has been added a rice oil sludge. 


Feb. 23, 1960 


Costa, Joseph L., and Morse, Reginald A. Filter medium. 
U.S. patent 2,925,879. Filed Nov. 6, 1944. claim. Assigned 
to U. 8. Secretary of War. [Cl. 183-4.] Rayon filaments for 
gas filters are spun from viscose containing activated charcoal. 

Sakornbut, Songe S. Impregnating composition. U.S. 
patent 2,926,096. Filed April 27, 1955. 14 claims. Assigned 
to Monsanto Chem. Co. (Cl. 106-15.] The composition, for 
rendering paper resistant to flame, fungi, and insects, includes 
pentachlorophenol and a phosphoric acid ester. 


March 8, 1960 


Heyer, Don. Method of and apparatus for forming sealed 
packages. U. S. patent 2,927,409. Filed Sept. 24, 1956. 50 
claims. [Cl. 53-22.) Askin pack is formed. 

Paton, Joseph H., and Vander Pyl, Chester A., Jr. Apparatus 
for curing the end caps of filter cartridges. U.S. patent 2,- 
927,782. Filed April 5, 1957. 2 claims. Assigned to Fram 
Corp. [Cl. 263-7.] The plastic end caps of pleated paper filter 
cartridges are cured. 

Revoir, Harold J. Pressure-sensitive adhesive tape. U. St 
patent 2,927,868. Filed Jan. 15, 1958. 1 claim. Assigned to 
Minnesota Mining & Mfg. Co. [Cl. 117-76.] An anchor coating 
is provided for securing the pressure-sensitive adhesive layer to a 
backing of cellulose acetate film. 


March 15, 1960 


Chamberlin, George E., and Knutson, Russell G. Process for 
the manufacture of primer coated fiber board. U. S. patent 
2,928,129. Filed May 13, 1957. 10 claims. Assigned to 
Minnesota and Ontario Paper Co. [Cl. 18-47.5.] 

Eberl, James J., Stonehill, Albert A., and Masci, Joseph N. 
Sterilization of gums. U. S. patent 2,928,717. Filed March 
27, 1957. 16 claims. Assigned to Johnson & Johnson. [Cl. 
21-58.] Sodium carboxymethylcellulose and other gums are 
prepared in the form of a sterile aqueous dispersion of use in 
pharmaceutical and like fields. 

Lonngren, Harald E. Sulfate liquor recovery process. U.S. 
patent 2,928,184. Filed May 24, 1956. 7 claims. Assigned to 
Esso Research and Engineering Co. [Cl. 34-10.] 

Touey, George P. Fibrous tobacco smoke filter. U. S. 
patent 2,928,399. Filed May 27, 1954. 6 claims. Assigned to 
Eastman Kodak Co. [Cl. 131-208.] This is similar to U. S. 
patent 2,928,400 (March 15, 1960). 

Touey, George P. Fibrous tobacco smoke filters. U. 8. 
patent 2,928,400. Filed June 24, 1954. 8 claims. Assigned to 
Eastman Kodak Co. [Cl. 131-208.] The filter comprises 
cellulose acetate filaments and gum particles, with a paper 
wrapper. 


March 22, 1960 
Lienhard, Gustav O. Paper containing fabric. U. S. patent 
2,929,414. Filed Aug. 18, 1955. 4 claims. Assigned to 
Chicopee Mfg. Co. [Cl]. 139-420.] A fabric is woven of paper 
and saran strands. 


March 29, 1960 


Frind, Horst. Process of producing cuprammonium cellulose 
articles. U. S. patent 2,930,671. Filed May 7, 1957. 15 
claims. Assigned to J. P. Bemberg A.G. [Cl]. 18-54.) The 
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ASSEMBLY PLATE Sie 


Type “SBP” shown is com- 
pletely self-supporting. Like all 
Johnson Joints it has no pack- 
ing, needs no lubrication or ad- 
justment. The syphon elbow re- 
places unwieldy curved conden- 
sate drainage pipes with two 
straight pipes, hinges to pass 
right through the joint. Write 
for Bulletin S-3002. Johnson 
Rotary Pressure Joints are avail- 
able for all operating speeds, 
pressures, mountings. 


THE JOHNSON CORPORATION 
843 Wood St., Three Rivers, Mich. 


spinning solution is coagulated, the coagulated material is 
stretched, and then the material is regenerated. 

Perkins, Glenn H. Planographic printing plate provided 
with a methylolated polyacrylamide coating and process of 
making. U. S. patent 2,930,317. Filed Dec. 19, 1956. 6 
claims. Assigned to Oxford Paper Co. [Cl. 101-149.2.] This 
is a paper-base offset printing plate. 

Pettee, Herbert M., Sabee, Reinhardt N. Device for feeding 
articles into cartons. U. S. patent 2,930,172. Filed March 
17, 1955. 13 claims. Assigned to The Procter & Gamble Co. 
[Cl. 53-124.] Compressible articles are loaded into cartons 
having a smaller dimension than that of the uncompressed 
articles. 

Stuckey, James M. Method of separating hydrocarbons. 
U. 8S. patent 2,930,754. . Filed July 16, 1954. 9 claims. As- 
signed to Pan American Refining Corp. [Cl]. 210-23.] Cellulose 
esters are used to form a nonporous membrane for use in sep- 
arating hydrocarbons. 
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RECENT BOOKS 


en ee 

Elements of Ion Exchange. By Robert Kunin, Rohm «& 
Haas Co. New York, 1960. Reinhold Publishing 
0. Pyroxylin, 5 X 71/2, 164 pages. $5.75. 


The author wrote this book for the benefit of the non- 
expert who might have only a slight background of basic 
chemistry. It deals with the nature of ion-exchange 
materials, testing and evaluation, applications, water 
conditioning, and ion-exchange calculations. 


Polyester Resins. By John B. Lawrence, Glidden Co. 
New York, 1960. Reinhold Publishing Co. 5 x 71/2, 
251 pages. $5.75. 


The fifteenth volume in the Reinhold Plastics Applica- 
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tion Series deals with the unsaturated polyester resins, 
widely employed in reinforced plastics. The book pre- 
sents a review of polyester resins from the standpoint 
of chemistry, curing, and diversified applications. Among 
the subjects covered are general properties, formulating 
for special properties, catalysts and curing, molding, 
laminating, and coating. 


Metallizing of Plastics. By Harold Narecus, Electrochemi- 
cal Industries. New York, 1960. Reinhold Publishing 
Co. 5 X 71/2, 208 pages. $5.50. 

' The sixteenth volume in the Reinhold Plastics Applica- 
tion Series. A semitechnical book addressed to engineers, 
designers, students, and practical operators. Much 
emphasis is given the function of metallizing for decorative 
purposes. Consideration is given to deposition of metallic 
coatings by chemical reduction, vacuum metallizing, the 
cathode-sputtering process, the silver-spray method, and 
electrodeposition. 


Runnerless Molding. By Ernest P. Moslo, Moslo 
Machinery Co. New York, 1960. Reinhold. 5 X 71/2, 
162 pages. $4.95. 


A survey of the theory, design applications, and econom- 
ies. of runnerless molding. It describes in detail the 
various techniques of injection molding accomplished 
without the removal of a sprue and runner system on each 
injection molding shot. 


Plant Pathology. Vols. 2 and 3. [Edited by J. G. Hors- 
fall and A. E. Dimond. New York, 1960. Academic 
Press. Cloth, 6 X 9, 715 and 675 pages. $22 each. 


Volume I of Plant Pathology relating to the diseased 
plant was reviewed in the May, 1960 issue of Tappt. 
Volume 2 relates to the pathogen and Volume 3 deals 
with the diseased population epidemics and controls. 

The editors are members of the staff of the Connecticut 
Agricultural Experiment Station at New Haven, Conn. 
In Volume 1 the diseased plant, and what disease is, was 
discussed. In Volume 2 is discussed the antecedants of 
disease, how disease originates and what causes it. The 
pathogen is the irritant that keeps a disease going. Among 
the subjects covered are the nature, origin, and evolution 
of parasitism, multiplication of viruses, reproduction of 
bacteria, actinomycetes and fungi; spore germination 
and fungicidal chemistry. 

Volume 3 deals with the populations of plants in rela- 
tion to infection and to control. Just as a human popula- 
tion presents problems in public health medicine, so in 
plant pathology populations of inoculum or of plants 
exhibit characteristics that are not apparent when atten- 
tion is focused on the individual plant only. Disease of 
plants is spread by water, crop residues, insects, air seeds, 
and man. Among the subjects covered are analysis of 
epidemics, forecasting epidemics, quarantines, soil treat- 
ment, and problems of breeding. 


EMPLOYMENT SERVICE 


The rates per issue for Positions Open advertisements in Tappi 
are as follows: 


Per line g 3 
1/16-page Box % 50 
1/8-page Box % 80 
1/4-page Box $125 


Positions WaNTED 


1507-60. Technical graduate seeks position as superintendent, 
of bleached kraft pulp mill. Young and experienced. 


194A 


508-60. Technical Director. B.Ch.E. Experienced in direc- 
tion of development (product, manufacturing, marketing) in 
fibers and plastics. 

509-60. Recent chemistry graduate desires position in the 
paper industry. Interested in cellulose research and similar 


fields. Active military duty completed. 


POSITIONS OPEN 


P1020-60. Packaging Engineer. Large company seeks man 
experienced in kraft paper and board mill operations. Chem- 
ical engineer preferred. Salary #12-15,000. Fee paid. For- 
tune Personnel, 117 W. 42nd St., New York 36, N.Y. 


P1032-60. Package Goods Sales Manager. Top company seeks 
sales or assistant sales manager with carton experience. Fee 
and relocation expenses paid. Salary $12-14,000. Fortune 
Personnel, 117 W. 42nd Street, New Yorks Nee Xe 


COATING SUPERVISOR 


Recent promotions within our organization have created an 
opening for a man to head our research, development, and 
mill studies on production of machine-coated bleached 
board. Knowledge and experience with clay coatings are 
required. The person selected must have ability to lead a 


program in developing coating processes and new types of 
functional coatings. This is an outstanding opportunity 
forthe right man. Write to: 


Personnel Department 
Riegel Paper Corporation 
Acme, North Carolina 
(P1028-60) 


QUALITY CONTROL 
SUPERVISOR 


Excellent opportunity with well es- 
tablished 
firm for man with B.S. in pulp and 


photographic-sensitizing 


paper, forestry, or chemical engi- 
neering. 

Will supervise Q. C. activities of 
raw stock material, including accept- 
ance, testing, vendor liaison, pro- 
duction control, etc. 


Kindly send résumé and salary requirements to: 


HALOID 
XEROX 


Fred A. Weterrings 

Industrial Relations Division 

Haloid Xerox, Inc. 

P.O. Box 1540 Rochester 3, New York 
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Chemist, mechanical, electrical or chemica 
development Program with modern gravure publication printing company. 


CHEMIST OR PROJECT ENGINEERS 


Contact: Mr. D. A. Cutler 


Director of Research & Engineering 
Triangle Publications, Inc. 

440 North Broad Street 
Philadelphia 1, Penna. 


DIRECTOR RESEARCH AND DEVELOPMENT 


With large, long established, well known eastern manufacturer kraft 
pulp, paper, converted products. Require good scientific education, 


considerable experience; creative, practical, cooperative. Salary 
commensurate with qualifications. Inquiries confidential. Details to 
Allen Abrams, American Bank Building, Wausau, Wisconsin. 

(P1033-60) 


CHIEF INDUSTRIAL ENGINEER 


New England division of national corporation seeks capable 
manager to direct expanding staff. Duties involve admin- 
istration of department working on layout, methods im- 
provement, work measurement, incentive plan, job evalua- 
tion and related activities. Engineering degree strongly 
preferred. Must have minimum of 6 to 8 years industrial 
engineering experience and knowledge of paper and/or 
pulp mill operations. Attractive salary commensurate with 
responsibilities. Your reply will be treated confidentially. 
Our employees are aware of this Opening. 


Reply to: P1034-60, Tappi, 360 Lexington Ave., 
New York 17, N. Y. 
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PULP & PAPER ENGINEER 


Graduate mechanical or chemical engineer 
with minimum of five years’ experience in pulp 
and paper engineering required for responsible 
Lancaster, Pa., assignment. Responsibilities 
will involve investigation, design, costs, and in- 
stallation of pulp and paper production equip- 
ment. Some travel involved. 


R. E. DAGLE 


(Armstrong 


CORK COMPANY 


LANCASTER, PA. 


Write to: 


(P 1035-60) 


PAPER CHEMICALS 


R&D 


Challenging supervisory position requiring services of 
a chemist for our Pensacola, Fla. laboratory, with 5-10 
years experience in development, formulation and 
testing of paper chemicals, with emphasis on sizing 
materials (Rosin-based & others). 


Please send resume and salary requirements to: 


Manager of Personnel Development 


HEYDEN NEWPORT CHEMICAL CORP. 
342 Madison Ave. New York 17, N. Y. 
(P1036-60) 
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(P1024-60) 


P. O. Box 791 


ASSISTANT SUPERINTENDENT 


Wanted for a specialty paper mill located in the Southern Berkshires. 
Must have a degree in paper making and at least five years experience 


in the field. Salary open. All replies confidential. Please send 
résumé including salary requirements to P1037-60, Tappi, 360 Lex- 
ington Ave., New York 17, N. Y. 


WANTED 
RESIDENT MILL MANAGER 


We're looking for a man with broad experience in all phases of manu- 
facturing and converting of toweling, tissue and facial to become mana- 
ger of multi-machine Eastern mill. Experience in Yankee and Four- 
drinier required, deinking experience preferred. Salary to be based 
on background and ability. Reply, including résumé, to: P1038-60, 
Tappi, 360 Lexington Ave., New York 17, N. Y. 


work related to the improvement of quality and the development of 
products. This is a challenging assignment offering the experienced 
man an opportunity to grow with one of the leading paper and container 
manufacturers. Position is open at the Owens-Illinois Technical Center, 
a modern, well-equipped research development facility in Toledo, Ohio. 
Toledo is a community of 350,000 with many delightful residential sec- 
tions and fine schools. It also has a well rated University and offers 
outstanding recreational and cultural facilities. Please address replies 
to: H. F. Zink, Owens-Illinois Technical Center, 1700 No. West- 
wood, Toledo, Ohio. (P 1039-60) 


i 


ENGINEERS 


“Plastic’’ fourdrinier wires create opportunities for novel design of paper 
machine auxiliaries and components. Design engineers long on origi- 
nality and accustomed to working from fundamentals will find with us 
a rewarding challenge. 
Huyck Equipment Company 
P. O. Box 30, Milford, Conn. 


(P1040-60) 


PROJECT 
ENGINEER 


PAPER CONVERTING MACHINERY 


We have an excellent opportunity for a com- 
petent aggressive engineer with machine de- 
sign background and field experience on 
equipment such as paper coating, treating 
and laminating lines to take responsible 
charge of engineering projects. This is a 
permanent position with a good future in an 
expanding organization. 


We are ideally located within easy reach of 
N.Y.C., the seashore, mountains & lake re- 
sorts as well as near several colleges. We 
offer tuition refund for advanced education & 
many other benefits such as an excellent re- 
tirement plan, company paid life insurance, 
medical-surgical insurance, etc. 


Please write describing education, experience & salery requirements 
to A. W. Pomper, Director of Engineering. 


WALDRON-HARTIG 


DIVISION OF MIDLAND ROSS CORP. 


(P 1041-60) 


New Brunswick, N. J. 
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THE H. K. FERGUSON COMPANY 


A Subsidiary of Morrison-Knudson Company, Inc. 
Engineering-Design - Construction - Installation 
- Plant Start-Up 
PULP & PAPER MILLS — CHEMICAL PLANTS — POWER 
PLANTS — LABORATORIES — ATOMIC ENERGY PLANTS 


Main Office: Cleveland, Ohio 


New York e San Francisco ¢ London e Paris 


Other Offices: 


Se 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 


e Generation, Distribution and Application of Steam and 
Electric Power e Waste Treatment e Water and Sanitary 
Facilities e Studies and Reports e Plans and Specifications 
e Supervision of Construction 


New York, N. Y. Reading, Pa. Washington, D. C. 


Complete professional engineering services 


for the pulp and paper industry 


JOHN G. HOAD & ASSOCIATES, INC. 


Consulting Engineers 


YPSILANTI, MICHIGAN 


JACKSON & MORELAND, INC. 
JACKSON & MORELAND INTERNATIONAL, INC. 


Engineers and Consultants 
Electrical—Mechanical—Structural 


Design and Supervision of Construction For 
Utility, Industrial and Atomic Projects 


Surveys—Appraisals—Reports 
Machine Design—Technical Publications 
BOSTON _ WASHINGTON _ 


NEW YORK 


G. D. JENSSEN CO., INC. 


4914 Maple St., P.O. Box 366, Massena, N. Y. 


SULPHITE MILL ACID PLANTS—SEMICHEMICAL LIQUOR PLANTS 
Sulfur Burning Plants e Jenssen Two Tower Acid Systems e Gas 
Coolers—Surface and Spray Type e Jenssen Pressure Acid Systems e 
Jenssen Auxiliary Process Towers e Recovery Plants—Cooking Acid 
SOLUBLE BASE ACID PLANTS e 
JENSSEN SO: ABSORPTION SYSTEMS 
Sulfurous Acid Preparation for Bleach Plant Application 
West Coast Representative—JAMES BRINKLEY COMPANY 
417—9th Avenue South—Seattle, Washington 


ALVIN H. JOHNSON & CO., INC. 


415 LEXINGTON AVENUE NEW YORK 17, N. Y. 
CONSULTING AND DESIGNING ENGINEERS 


Serving the Pulp & Paper 
Industries Since 1929 


Telephone MUrray Hill 7-8764 


LOCKWOOD GREENE, Engineers 
Est. 1832 


Plant Location © Site Studies © Paper © Pulp Mills e@ 
Mill Expansion ® Water ® Waste @ Steam-Electric Power 
and Utilization @ Reports @ Appraisals 


New York 17, N. Y. 


Spartanburg, S.C. 
41 East 42nd Street 


Boston 16, Mass. 
Montgomery Bldg. 


316 Stuart Street 
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THE LUMMUS COMPANY 


for over half a century 
Engineers and Constructors 
for Industry 
PULP AND PAPER MILL DIVISION 
design, construction, reports, consultation 


Newark, Houston, Washington, D. C., Montreal, London, Paris, 
The Hague, Madrid 


CHAS. T. MAIN, INC. 
ENGINEERS 


Process Studies, Design, Specifications and Construction Supervision 


PULP AND PAPER MILLS 


Steam Hydraulic and Electrical Engineering 
Reports, Consultation and Valuations 
129 West Trade Street 
Charlotte, N. C. 


80 Federal Street 
Boston 10, Mass. 


RODERICK O'DONOGHUE & COMPANY 


CONSULTING ENGINEERS TO THE 
PULP AND PAPER INDUSTRY 


IMPROVED PROCESSES—DESIGNS—REPORTS 
420 Lexington Ave. 


New York 17, N. Y. 


PAPER AND PULP TESTING LABORATORIES 


118 East 28 Street 
New York 16, N. Y. 


Certified Pulp Testers William Landes, B.S., Pulp and Paper 


PFEIFER & SHULTZ...Engineers 


Steam Power Plant Specialists 
@ Mills and Industrial Buildings 
® Reports 
® Plans and Specifications 


® Supervision of Construction 
Wesley Temple Bldg. Minneapolis 3, Minn. 


POPE & EVANS 


Consulting Engineers 
Surveys 


Reports 
relating to the 
Generation, Distribution and Utilization 


Design 


ce) 
Steam and Electric Power 
Main Office: 21 East 40th Street, New York 16, N. Y. 


J. E. SIRRINE CO. Engineers 


Greenville, S. C. 
Est. 1902 


Paper ® Pulp Mills @ Waste Disposal @ Textile Mills @ 
Appraisals © Water Plans @ Steam Utilization @ Steam Power 
Plant © Hydro-Electric @ Reports 
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MARBON CHEMICAL 


WASHINGTON 


OW __ from the 
Ohio River Valley mer 


RESIN & RUBBER 
LATICES 


Here, to meet your needs for resin and rubber 


latices, is Marbon Chemical’s new multi-million 
dollar research and production facility on the 
Ohio River. In every way—plant facilities, equip- 
ment and personnel—you'll find Marbon the 
truly modern source for your requirements. Let 


us prove it—write today. 


MARBON 


BW 


CHEMICAL 


vivision BORG-WARNER 


WEST VIRGINIA 


HNGHES DEED 


POLYETHYLENE COATING OF WIDE PAPEI 


CONTINUOUS OPERATION AT 1,000 FPM 


When the converting operation calls for polyethyl- 
ene coating of wide-web kraft and other papers, no 
production unit can surpass an Egan Extrusion 
Coater! 

The coater illustrated above includes a flying-splice 
unwind stand, direct electric heat extruder, die, 
laminator, and single drum surface winder. The 
combination is capable of continuous operation at 
1,000 fpm. 

Open construction of the laminating unit permits 
maximum access and visibility for the operators. The 
laminator also has controlled stripping tension, and 
includes patented horizontal and vertical adjustments 


of the laminating nip which are essential for ma: 
mum adhesion control. 

The cooling roll is of a unique patented desig 
This double spiral roll provides for highly efficie 
cooling and extremely uniform temperatures acré 
the roll. Use of the double spiral permits wa’ 
to enter simultaneously from both ends of the r 
and exit at opposite ends from the point of ent 
The temperature across the entire face of 1 
roll during operation has a differential of no m« 
thang 22 


Egan production units are available in widths 
120% 


WORLD’S LEADING MANUFACTURER OF EXTRUSION COATEI 


WRITE for this handy Egan Extrusion Speed 
Calculator which quickly determines any extru- 


sion capacity required for a specific web speed, 


width, and coating thickness. 


CABLE ADDRESS: EGANCO—SOMERVILLE, NJER 


FRANK W. EGAN & COMPANY 
SOMERVILLE, NEW JERSEY 


MANUFACTURERS OF PROCESSING MACHINERY FOR PAPER, FILM & FOIL, 
AIR DRYING SYSTEMS; ROTOGRAVURE PRINTING PRESSES; PLASTICS 
EXTRUDERS & ACCESSORIES; TEXTILE FINISHING MACHINERY. 


ausion sPe 


for Fit 


LICENSEES 
ENGLAND—BONE BROS. LTD., Wembley 
FRANCE—ACHARD-PICARD, REMY & CIE., Paris 
GERMANY—ER-WE-PA, GmbH, Duesseldorf 
JAPAN—MINAMI SENJU MFG. CO., LTD., 

(Agent—CHUGAI BOYEKI CO.), Tokyo 


REPRESENTATIVES 
ITALY—ING. LEO CAMPAGNANO, Milano 
MEXICO—M. H. GOTTFRIED, Mexico, D.F. 


